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An  Account  of  the  Arrangement  and  Improvements 

in  this  Edition. 


t 

THE  favourable  reception  which  this  Work  hat  met  with,  embof« 
dena  me  to  prefent  before  the  Public  the  preient  Edition  ;  in 
which,  I  truftj  I  nave  introduced  fuch  improvemeDts  as  will  continue 
to  me  the  favour  which  I  have  fo  long  bad  the  happinefs  to  enjoy.  la 
my  former  Editions  I  had  di^efted  the  feveral  Articles  into  a  natural 
and  fimple  order,  and  endeavoured  to  Ihow  how  every  thing  might  be 
deduced  from  the  firft  and  moft  fimple  principles  of  the  Mathematics; 
in  whichf  I  trufti  I  bad  fo  far  fucceededj  as  to  render  it  eafy  to  the 
xDoft  common  capacity*  Hqw  beneficial  a  work  of  this  kind  mufl  be 
to  Learners  cannot  be  doubted^  when  we  reflefl,  that  by  being  thus 
acquainted  with  the  true  principles  of  tbiogs,  they  will  retain  better 
what  tbey  have  learned,  and  be  enabled  to  nvake  much  greater  progrefs 
10  the  artj  than  could  otherwi(e  poffibly  take  place.  Indeed,  upon  4 
Careful  perufal  of  the  Work,  I  found  the  plan  I  had  purfued,  fo  far  as 
regards  the  parts  of  Navigation  ufually  taught  and  prai^ifed  at  fea, 
could  not  be  amended  in  the  bulk,  though  fome  improvements  might 
be  made  in  particular  parts.  It  particularly  occurred  to  me,  that  I  had 
invariably  found  young  Gentlemeni  who  attended  me  for  a  private  ex. 
9mination,  previous  to  their  paffing  a  public  one,  deficient  in  working 
a^n  obfervation  io  all  the  variety  of  fituations  which  may  take  place.  In 
this  Work  I  have  accordingly  elucidated  this  important  article,  by 
giving  a  Rule  for  every  different  fituation,  in  which  the  obferver  can 
pofiibly  find  bimfelf  in  re(jpe^  of  the  Sun;  illuftrating  each  with  a  pro. 
jef^ion  on  the  Plane  o{  the  Meridian. 

There  is  introduced  into  this  Edition,  a  Table  for  the  near  calcti* 
tating  the  Time  of  High  Water^  with  the  afliftance  of  the  Nautical 
Almanack* 

I  pafs  over  many  others  of  fmaller  note  in  thcfiril  part  of  the  fiookt 
fiuch  as  partial  Amendments  of  the  Style,  &c.  in  hade  to  give  an  ac- 
count of  the  Arrangements  and  Additions  in  the  latter  part  of  this. 
WoEK,  which  is  for  the  moft  part  New. 

Previous  to  the  year  1767,  when  the  firft  Nautical  Almanack 
was  pubU{hed«  the  pradlice  of  finding  the  Longitude  at  Sea  was  nniver* 
&lly  by  account.  The  raodeof  afcertaining  it  by  taking  the  Moon's 
di&ance  from  the  Sun,  or  a  fixed  Star,  commonly  called  the  Lunai^ 
Obssrvations,  was  attended  with  difficulties  infurmountable  to  moft 
Marioers.  By  the  unremitting  affidiiity  of  the  Aftronomer  Royal,  ,to 
whqCe  labours  the  Nautical  Art  is  much  indebted  for  its  prefent  high 
flatfi  of  improvement ;  and  by  the  Rewards  held  out  by  Parliament,, 
and  the  confequent  improvenients  in  inftruments  for  meafuring  the  An^ 
gular  Didance,  what  before  was  confidered  as  nearly  an  impoffibility, 
is  now  come  into  almoft  general  pra^ice.  Proud  of  contributing  my^ 
4|uota  towards  the  facilitating  this  laudable  purpofc,  fo  highly  condu, 
^vte  19  the  commercial  intereds  of  this  powerful  Empire,  I  have  en-* 

deayoured 


E   vi   ] 

deavoared  to  render  this  part  of  the  Nautical  Art  as  fiinple  and  plain  as 
the  nature  of  the  Aibjefl  will  admit. 

TothcDefcription  of  Hadley'sQuadrant  is  added  the  Defcription 
and  Ufe  of  Hadley's  Sextant,  with  an  Account  of  the  new  Mode  of 
dividing,  the  Nonius,  fo  that  the  Diftance  can  be  read  ofF  to  fifteen 
feconds.  The  Method  of  adjufting  the  Sextant  and  Telefcope  is  fully 
enlarged  upon,  together  with  the  ufe  of  this  Indrumenti  in  obferving 
the  angular  diftance. 

Parallax  and  Refraction  are  next  defined,  and  illudrated  with 
a  Plate.  The  Method  of  applying  tlie  Corredions  for  Parallax  and 
Refra^ion  to  the  obferved  Diilance,  in  order  to  reduce  it  to  the  'true, 
is  next  given. 

It  being  frequently  complained  to  me  by  feamen,  that  it  is  next  to 
impoflible  to  find  and  know  the  Stars  from  which  the  Moon's  diftance 
is  computed  in  the  Nautical  Almanack,  I  have^  to  remedy  this  d'efed^^ 
fubjoined  to  this  Work  two  plans  of  the  Stars,  one  on  the  Plane  of  the 
Equator,  the  other  on  the  Plane  of  the  Meridian  ;  a  defcription  of  the 
proje^ion  and  ufe  of  thefe  Plans  is  given  at  large  in  the  Work,  toge. 
thcr  with  fome  Practical  Directions  for  knowing  the  Stars. 

Next  in  order  is  the  Method  of  finding  the  True  Time,  in 'order 
to  regulate  the  going  of  the  Watch.  The  Lunar  Obfervations  follow, 
arranged  in  a  new,  clear,  and  perfpicuous  manner.  The  Examination 
of  a  Young  Sea  Officer,  being  an  Abflraft  of  praAical  Seamanfhip, 
has  been  examined  by  two  profefTional  men,  and  large  additions  made. 
'  We  have  alfb  added,  what  we  conceive  will  "be  an  acceptable  article 
in  the  prefent  .times  of  hoftility, — The  Method  of  exercijtng  private 
Ships*  Companies  for  War.  In  this  article,  the  forms  of  two  Quarter 
Bills  are  given,  with  the  Exercife  of  the  great  Guns,  according  to  the 
prefent  praftice,  and  fome  approved  manoeuvres  in  attacking  and  de- 
fending a  fingle  (hip.  Two  additional  Tables  will  alfo  be  found,  one 
exhibiting  the  Proportion  of  Powder  for  Sea-Guns,  the  other  the 
Number  of  Shot  contained  in  Grapes  of  different  Sizes. 

A  variety  of  Methods  of  relieving  Shipj?  in  Diflrefs;  the  befl  Means 
of  faving  people  from  Wrecks;  and  the  Procefs  recommended  by  the 
Royal  Humane  Society  for  recovering  drowned  Perfons,  will  alfo  be 
-found. 

To  the  Tables  a  folicitous  attention  has  been  paid.  The  Tables  of 
Difference  of  Latitude  and  Departure  for  Points  and  Degrees,  have 
been  re-calculated  with  the  greateft  care.  The  Tables  of  Logarithms 
of  Numbers,  and  of  Artificial  Sines,  Tangents,  and  Secants,  have  been 
carefully  compared  with  the  third  edition  of  Hodgfon's  Tables,  primed 
in  the  year  1738  ;  with  Gardner's  third  edition  of  Sherwin's,  printed 
in  the  year  1742  ;  and  with  Dr.  Hutton's  lafl  edition,  by  three  per. 
fons ;  fo  that  1  trufl  the  errors,  if  any,  are  few. 

The  Tables  >yhich  follow  have  undergone  a  (imilar  examination. 
To  the  Tables  of  the  Sun's  Declination,  a  moft  fcrupulous  attention 
has  been  paid.  The  Table  of  Latitudes  and  Longitudes  of  Places  is 
corre^ed  by  the  lateil  furveys  ^nd  obfervations,  and  great  additions 
made. 

Table  XIII.  For  reducing  the  Sun's  Declination  to  any  given  Me. 
ridian,  anU  to  any   time  under   that  Meridian,  in  the  firll  page  of 

which 


which  you  have  the  Proportional  Parts  of  the  Daily  Di^rence  of  the 
Sun's  Declination  to  every  Minute  and  every  fix  Seconds,  anfwering 
to  every  five  Minutes  of  Time,  and  to  every  Degree  and  fifteen  Miles 
of  Longitude.  The  fecond  and  third  page  contain  the  fame  propor. 
tional  Parts  to  every  hour,  and  to  every  fifteen  Degrees  of  Longitude. 

To  the  Table  XVI.  For  turning  Degrees  and  Minutes  into  Time, 
and  the  contrary,  two  columns  are  added  on  the  right  fide,  for  turning 
Minutes  and  Seconds  (of  an  hour)  into  Longitude,  and  the  reverfe. 

Table  XVIIL  contains  the  Decimal  of  every  Minute  in  twelve 
Hoursy  being  of  ready  ufe  for  finding  the  Pro(K)rtion  of  the  fmall  Dif- 
ference (in  twelve  Hours)  of  the  Moon's  Parallax  and  Semi-diameter, 
by  taking  out  the  number  from  the  Table  anfwering  to  the  Ti^ie  when 
the  obfervation  was  taken,  and  multiply  the  differences  therewith  from 
the  produA  of  each,  cut  off  four  figures  from  the  right  hand,  the  left 
hand  figures  are  the  Anfwers  (if  no  Fradlion  remains)  which  mud  be 
additive  or  fubtrad^ive,  according  as  they  are  increafing  or  decreafing. 

The  proportional  Part  of  the  Daily  Difference  of  the  Sun  or  Star's 
right  Afcenfion  is  found  by  taking  out  the  number,  anfwering  to  half 
the  lime  required,  and  multiply  the  difference  therewith,  from  the 
produ^i  cut  off  four  figures  from  the  right  hand,  the  remaining  figures 
are  the  anfwer.     Thus  you  avoid  working  by  the  the  Rule  of  Three. 

In  the  precepts  for  finding  the  Longitude  by  Lunar  Obfervation,  page 
23Syyou  are  told  to  make  ufe  of  the  Log  Sine  of  30  degrees*,  half  the 
fumof  the  apparent  Altitudes,  and  half  the  apparent  Difiance. 

This  Edition  has  been  carefully  examined,  improved,  and  corre^ed 

by  my  friend  Captain  Joseph  Dessiov,  whcfe  abilities  as  a  Navigator, 

Mathematician,  and  Draughtfman,  cannot  be  doubted.     Therefore  I 

^may  prefume  to  fay  this  is  the  moft  correal  Edition  that  has  been  pre. 

fented  to  the  Public's  notice. 

*  The  Log  Sine  of  80  degrees  is  eqiial  to  the  Natural  Sine  of  half  the  Radius ;  and,  ac- 
cording to  Euclid,  Axiom  6^  Book  1.  what  things  are  each  of  them  haU'of  the  same  quan- 
tity, are  ct|ual  among  theinsdves. 
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OF  FRACTIONS. 


ac 


[It  fomctimcs  happens  that  Perfons,  though  well  acquainted  with 
common  Arithmetic,  yet Jcnow  very  little  of  Fraftions;  but  as 
moft  of  the  Inftruments  and  Tables  ufed  in  Navigation  are  de- 
cimally divided,  and  the  Tables  oalcalated  to  Tenths,  &c.  it 
becomes  neceflary.  they  {hould  be  acquainted  with  Decimal 
Arithmetic ;  the  following  fhott  Abftra£k  of  whiqh,  nwy  be 
found  ufeful  to  the  Learner.] 

A  FRACTION  is  ^  part  of  any  thing;  as  onefoot^  one  yard,  one 
ihile,  one  hour,  one  degree,  &c.  ' 
'  A  Vulgar,  or  common  Fradion,  confifls  of  two  parts,  theNumerator 
and  the  Denominator.  The  Denominator  fliews  how  many  parts  the 
quantity  is  divided  into.  The  Numerator  fhews  bow  many  of  thofe 
parts  remain,  and  is  always  placedover  the  Denominator,  with  a  line 
drawn  between  them . 

A  Fradion  is  what  remains  after  divifion  has  been  made,  the  re- 
mainder being  the  Numerator,  and  the  divifor  the  Denominator  ;  as 
14  divided  by  4,  the  quotient  is  3,  and  2  remains  for  a  Numerator  o^ 
a  Fradion,  of  which  4,  the  divifor,  is  the  Denominator,  and  is  thus 
exprefled-J,  or  two  fourths. 

Suppofe  12  inches  is  to  be  divided  by  5;  *the  number  of  times  ^ 
contained  in  12  is  2,  and  2  remains,  which  nemainder  is  the  Nnme- 
rator,  and  5  the  Denominator  of  ihe  Fra6tion  remaining,  which  is 
always  a  proper  Fraction,  thus,  |  j  wherefore  4»  t»  t*  t'  i^*  y?*  ^ews 
thatlhefe  numbers  were  their  refpe6tive  remainders,  after  fuch  divi- 
lions  were  made,  and  are  read  thus:  one-half,  three-fourths,  two- 
thirds, -four-fifths,  nine- twelfths,  and  five-lixteenths. 

A  Decimal  Fradion  is  a  part  of  an  unit,  or  one,  fuppofed  to  be  di- 
vided into  10,  100,  icoo,  lo.ooo,  &c.  equal  parts.  If  the  unit  is 
divided  into  ten  parts,  and  each  of  thofe  parts  into  ten  more  equal 
parts,  we  obtain  the  foundation  of  Decimal  Fra£^ions. 

Ib  Vulgar  Fradtions  the  Nun^rator  is  iet  over  the  Denominator ; 
but  in  Decimal  Fra6tions  the  Nlimerator  is  diftinguilhed  by  a  comma, 
or  point,  placed  before  it,  thus:  ,5  ,75  ,125  is  read  thus, -r*^,-,yQ,^\i\5g, 
that  is,  the  firft  figure  is  5-tentbs,  the  fecond  75-hundredth6,and  the 
third  12  5-thourandth  parts  of  unity,  or  one. 

As  whole  Numbers  increafe  their  value  in  tenfold  proportion  from 
the  right  hand  to  the  left,  ib  Decimals  decreafe  in  the  fame  proportion 
from  the  left  hand  towards  the  right :  thus,  ,5  ,05  ,005  ;  or  thus,  ^V* 

I'o  reduce  a  Vulgar  Fraction  to  a  Decimal. 

Rule. — Add  cyphers  to  the  Numcraior,  and  divide  by  theDeno- 
soinator. 

EXAMPLS 
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Example  I. 

Reduce  I  of  a' foot  to  a  Decimal. 
4)1,00(25 
8 


20 


20 


EXAMPLB  II. 

Reduce  I  of  a  degree  to  a  Decimal' 
4)3>oo(,75 
28 


20 

20 


EXAMPJLB  IV: 

Reduce  |  of  an  hour  to  a  Decimal. 
3)i,ooooo(,33333 

9 

10 

9 

10 
9 

10 
9 

10 
9 


EXAMPEE  III. 

Reduce  ^  an  hour  to  a  Decimal. 

2)!,o(,5 

16 


BXAMPLE  V. 

Reduce  |  of  a  degree  to  a  Decimal. 
3)2,00000(666666 
18 


20 
18 


29 
18 


20 
18 

to 


To  find  the  value  of  a  Decimal  in  the  different  denominations  of 
the  fame  quantity. 

Rule.— -Multiply  the  Decimal  by  the  parts  of  the  integer,  feparat- 
ing  to  the  right  hand  as  many  Decimals  aa  are  in  the  multiplicand  ^ 
and  the  figures  to  the  left  hand  will  be  the  parts  of  the  integer  re. 
quired. 

Example  I.  Example  II. 

What  is  the  proper  quantity  of  What  is  the  proper  quaRtity  of 
,25  of  a  foot  ?  ,5  of  an  hour  ? 

12  60 


Anfwer^     5,00  inches 


Afifwer^     20fi  minutes. 

Example 
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Example  IIL 
What  is  the  proper  quantity  of 
,75  of  a  degree? 

60 


What  is  the  propeit*  quantity  of 
,666  of  a  degree } 

,666 
60 


Anfwer>    4;^®o  minj^tes.' 

Example  IV. 
What  is  the  proper  quantity  of 
j533  of  an  hour  ? 

^333 
60 


Anfwer,    Sg,g6o  minutes. 

Example  VI. 
What  is  the  proper  quantity  of 
,2236  of  a  degree  > 
,3236 
60 


Anfwer^      1 9^980  minutes* 


t{inutes>   13^4160 

66 


^  Seconds,     24,9600  Anfwer. 

Hence  the  parts  of  an  integer,  whether  of  coins^  weights,  or  mea<* 
fnres,  may  be  reduced  to  a  Decimal,  by  bringing  the  parts  of  an  inte* 
ger  into  its  loweA  terms  for  a  dividend,  and  the  integer  into  the  fame 
terms  for  a  divifor ;  the  quotient  will  be  the  decimal  parts  of  the  inte- 
ger, the  value  of  which  may  be  found  by  multiplying  it  by  the  compo- 
nent parts  of  the  integer,  and  feparating  the  number  of  decimal  places 
towards  the  right  hand,  as  above. 

Additiorf  of  Decimals. 

Addition  of  Decinials  is  performed  exa6tly  as  in  whole  numbers^ 

<m1y  obferving  to  place  the  figufes  of  the  like  denomination  under  each 

other,  fo  that  the  points  which  feparate  the  whole  numbers  from  the 

Decimals  fland  in  a  line  under  each  other ;  and  as  many  Decimal  places 

mod  be  cut  oiF  from  the  produ6t,  as  there  are  in  the  greateft  number 

to  be  added. 

EXAMPLES. 

Fathoms.  Yards.  Feet; 

Add    78,8  66,71  3720,45 

34,56  148,9  25,0036 

46,77  32^72^  4179,802 

32>^3                               7fii            '                    3,6284 
154,27  40,27 

Si,4  38,$  Sum    792818840 


Sum  428,33 

*i        ■■ 

Add  15836,071 
20,09 

34»07 
583,27008 


Sum  334,912 


,r 


Sum    9,75 


Miles  or  Minutes. 
6,4 

3i95 
Sum    10,35 


Sum  16473,50108 

SubiraSfion  ofDkimah. 
Subtra^ion  ^f  Decimals  is  performed  as  that  of  whole  numbers  alio, 
only  taking  care  to  place  units  with  the  feparating'  point  diredly  un« 
det  each  other* 

EXAMPtl 
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EXAMPLES,         ' 

Degrees.  ]Minutes«  .  » 

From 9,75  10,35 

Take •••  6,c  6,4 

Remainder        3,9;  -  Remainder    3,95 

Multipluation  of  Decimals, 
Multiplication  oif  Decimals  is  performed  likewifis  as  that  of  whole 
numbers,  and  as  many  places  as  there  are  in  both  the  Multiplicand 
and  Multiplier  oiuft  ^e  cut  off  towards  the  right  hand  of  the  produd, 
^nd  the  numbers  flanding  on  the  left  hand  of  the  point  will  be  whoje 
numbers,  and  thofe  on  the  right  hand  will  be  Decimals. 

Example  I.  Example  !!« 

Mi^tiplj  27,75  by  7,5.  Multiply  39,25  by  6,5. 

27,75  39»»5 

13875  19^^25 

19425  nno 


Apfwer    208,125  Anfwer    25:^,125 

Example  III.  Example  IV. 

Multiply  25,96  by  9,25  Multiply  4^,96  by  20,36 

9,2  f  20,36 

12980  27576 

5192  13788 

23364  91920 


Anfwer  240,1300  .  93S»745^ 

Divtfion  ofDecimals, 

This  Rule  is  alfo  worked  as  in  whole  numbers ;  the  only  difficoltj 
is  in  valuing  the  quotient»  which  is  done  by  the  following  Rules: 

I  ft.  If  the  Divilor  and  Dividen4  have  the  fame  number  of  Decimal 
parts,  the  quotient  will  be  a  whole  number. 

2d.  If  the  Dividend^  has  not  fo  many  places  of  Decimals  as  are  ia 
the  Divifor,  then  fo  many  cyphers  mud  be  annexed  to  the  Dividend 
as  will  make^them  equaU  and  the  quotient  will  be  a  whole  number. 

3d.  But  when  the-divifion  is  done,  if  the  quotient  has  not  fo  many 
^giires  as  it  (hould  have  places  of  Decimals^  then  fo  many  cyphers 
^uft  be  a^xed  as  there  are  places  wantlpg. 

Example  I.  Example  II. 

Divide ^08, 1 25  by  7,5.   *  Divide  25; 5, 1 25  by  6,5. 

;       7*5)2o8>i25(27i7ff  6,5)355,125(39,25 

150  195 

'  581  601 

^375  <325 

375  3?5 
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RuU  of  Three  in  Decimahl 

Rule  of  Three  in  Decimals  is  worked  in  the  fame  manner  as  common 
Arithmetic,  that  is»  by  multiplying  the  fecond  and  third  terms  toge- 
ther,  and  dividing  by  the  fit^  the  quotient  will  be  the  anfwer ;  and 
of  the  fame  denomination  as  the  fecond  term. 

EXAMPLE. 

Yards.  Shillings.  Yards.  , 

i^3*5  6,75  "'*S 

6,75 


6j25 

8S75 
73SO 


*       •• 


■J 


Anf.  il.  $$.  7id. 


3,5)82,6875(23,625 

78                          12    , 

126 

los 

4 

,218 

2x0 

2,000 

»,87 

70 

. 

'75 

^7S 

y  9 


In  like  manner  may  any  other  be  worked,  whether  in  coins,  weights, 
meafure^  or  time^  by  reducing  the  parts  of  the  integer  into  Decimals^ 
and  then  find  the  value  as  above.  /  .    .      ' 


,»■■  '■ 


The  three  laft  Rules  may  be  worked  by  Logarithms,  which' will  be 
ihewn  when  we  come  to  treat  of  their  ufe* 


GEOMETRICAL 


GEOMETRICAL  DEFINITIONS. 


("1  EOMETRY  is  the  Science  which  treats  of  the  Defcrfption, 
f  properties,  and  Relations  of  Magnitudes  in  general ;  of 
which  there  are  three  Kinds  or  Species,  viz.  a  Line,  which  ha^^ 
only  Length  without  either  Breadth  or  Thicknefs  ;  a  Superfic.es, 
comprehended  by  Length  and  Breadth;  and  a  Solid,  which  ha» 
Length,  Breadth,  and  Thickn'efe.   ' 

\. 

A  point  confidered  mathematically,  is  incapable  of  being   . 
divided,  and  therefore  hath  no  parts,  or  it  js  i-ie  fmalleifc 
part  of  fpace  that  can  be  affigneJ,  and  may  be  conceived     A^ 
ib  infinitely  fmail,  as  to  be  void  of  length,  breadth,  or 
thicknefs,  being  always  denoted  by  a  dQt,  as  at  A. 

IL 

A  right  line  is  the  neareft  diftance  between  . 
two  points,  which   limits  its  length,  without 
any  fuppofed  breadth,  or  thicknefs,  as  'AB  ;  it   ^  "^  ^ 

may  be  fuppofed  to  be  the  flowing  of  a  point. 

IIL 

A  plane  fuperficies  is  that  which  lies  evenly  between  its  extreme 
points,  refembling  a  fmooth  table,  or  poliflied  glafs ;  bounded  by 
lines  having  length  and  breadth':  but  is  conceived  to  have  no  depth 
or  thicknefs,  and  may  be  conceived  to  be  generated  by  the  flowingj. 
of  a  right  line. 
'        ^  IV. 

Parallel  lines  are  fuch  as  are  equally  diftant 
in  all  their  parts,  which  extended  infinitely  on    -^       '  ^ 

the  fame  plane  would  never  meet,  as  the  lines 
AB,  bC.  » ^ 

y. 

A  plarie  angle  is  the  inclination  or  meeting  of 
two  right  lines  in  one  point ;  the  point  where 
they  meet  is  called  the  angular  point,  and  the 
lines  AB  and  AC  are  called  fides  or  legs;  it  is 
generally  expreflTed  by  three  letters,  the  middle 
one  always  denotes  the  angular  point,  as  A,  a^td 
the  other  two  the  legs  or  fides  that  include  it«  as 
ABorACJ. 

A  yi^A  circle 
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VI. 

A  circle  is  a  plane  figure,  bounded  by  an  uniform  curve  line  ;  it 
is  (ordinarily  defcribed  by  a  right  line,  taken  with  a  pair  of  com- 
pafles  ;  one  point  thereof  beifig  fixed,  whilft  the  other  is  turned 
round  to  the  place  where  the  motion  firft  began  ;  the  fixed  point  is 
called  the  centre,  and  the  line  defcribed  by  the  other  point  is  called 
the  circumference. 

VII. 

The  radius  of  a  circle,  or  femidiameter, 
is  a  right  line  drawn  from  the  centre  to 
the  circuipference,  as  AC;  or  it  is  that 
line  which  is  taken  between  the  points 
of  the  compaffes  to  defcribc  the  circle; 
and  is  half  its  diameter  AB.  Al 


vm. 

An  arch  of  a  circle  is  any  part  or  portion  of  the  eircumference, 
asDFE. 

IX, 

A  chord  of  a  circle  is  the  fubtence  of  an  a-ch,  or  it  is  a  right  line 
joining  the  ends  of  an  arch  ;  it  divides  the  circle  into  two  unequal 
parts,  called  fegments,  and  is  a  chord  to  them  both,  as  DE  is  the 
chord  of  the  arches  DFE  and  DGE. 

X. 

A  femicircle,  or  half  a  circle,  is  a  figure  contained  under  the 
dlameto-,  as  AGB  or'AFB. 

X[. 

A  quadrant  is  half  a  femicircle,  or  one  fourth  part  of  the  whole 
circle  ;  as  the  figure  CAG. 

Note.  All  circles,  whether  great  or  fmalj,  are  actually,  or 
fuppofed  to  hav«,  their  circumference  divided  into  360  equal*  parts, 
called  degrees,  and  each  degree  into  60  equal  parts,  called  minutes, 
and  each  minute  into  60  equal  parts,  called  feconds,  and  fo  on  into 
thirds,  fourths,  &c. 

All  angles  arc  meafured  by  an  arch  of  a  circle,  defcribed  round 
their  angular  points,  with  the  chord  of  60  degrees,  taken  from  the 
line  of  chords  on  the  plane  fcale,  and  are  eftimated  greater  or  lefs 
according  to  the  number  of  degrees  contained  betwixt  their  legs  ; 
and  though  legs  b«  ma  'e  longer  or  Ihortcr,  ftill  the  angle  between 
them  coaiinues  the  fame. 

XII.  A  right 


•> 
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^         XII. 

A  right  line  is  faid  to  be  Perpendi- 
cular to  another  line,  when  it  falls  upon 
it  fo  as  to  make  the  angles  on  each  fide  of  it 
equal,  fuch  as  the  figure  ABCD,  where  the 
angle  ACD  is  equal  to  the  angle  ACB, 
each  a  quadrant,  or  right  angle,  contain- 
ing 90  degrees. 

XIII. 
An  Acute  Angle  is  lefs  than  a  right  an- 
gle, and  is  that  which  contains   lefs   than  90 
degrees,  as  ABC* 


XIV. 
An  Obtuse  Angle  is  greater  than 
a  right  angle^  and  is  that  which  con* 
tains  more  than  90  degrees,  as  the  an^ 
gle  GEH. 


The  feweft  number  of  right  lines  that  can  include  a  fpace  are 
three,  which  form  a  figure  called  a  triangle,  or  three-cornered 
figure,  and  confifts  of  fix  [Jarts,  viz.  three  fides  and  three  angles  ; 
jt  is  diftinguifhed  into  three  forts,  viz.  a  right-angled  triangle,  an 
obtufe-angled  triangle,  and  an  acute-angled  triangle. 

XV. 
A  RiGHT-ANOtBD  Trianglb  has  one  of  its 
angles  right,  or  containing  90  degrees  ;  the  fide 
oppofite  the  ri^ht  angle  is  called  the  hypothenufe, 
and  the  other  two  fides  are  called  legs  ;  that  which 
ftands  upright  is  called  the  perpendicular,  and  the 
other  the  bafe :  thus  BC  is  the  hypothenufe,  AC 
the  perpendicular,  and  AB  the  bafe ;  the  angles 
oppofite  the  two  legs  are  both  acute. 


XVI. 
An  AcutE'ANGled  Triangle  has  all 
its  angles  aCute,  or  none  of  them  equaJ  to  90 
degrees,  as  D£G. 


A2 


XVII.  An 


4  MARKS    OR    CHARACTERS. 

XVII. 
An  Obtusr-anglbd  Triangle 
has  one  of  its  angles  obtufe,  or  greater 
th^n  90  degrees,  as  RAF,  the  other  two 
angles  are  acute,  or  lefs  than  90  degrees, 
as  in  the  friangle  RAF.  ^  '  '  p 

Note.  All  triangles  that  are  not  right-angled,  whether  they  are 
acute^or  obtufe,  are  in  general  terms  called  oblique-angled  triangles,, 
without  any  other  diftiniStioi.  The  fum  of  the  two  acute  angles  of  a 
right-angled  triangle  make  90*^,  the  fum  of  all  the  angles  of  any 
triangle  180°.  If  from  180  you  take  the  fum  of  the  other  two  angles, 
the  remaining  angle  will  be  found  ;  but  in  a  right-angled  triangle, 
if  from  90  you  fubtraft  the  one  angle,  the  other  angle  will  remain. 


f     V 


MARKS  OR  CKT^RACTERS. 

,     -     *  *         *    .  .    • 

+  Signifies  more,  or  tfte  Sign  of  ij)Lddition  j  it  (hews  that  whatever 
numbers,  or  quantiiy/oliow  thi«,Sign  muft  be  added  to  tUofe  that 
go  before  it^vdi'tji  Q^Sj.that  ill  9  added  to  8.  Or,  A+B  im* 
plies  that  t^^ iW^^i^'^'^^P^^'^n^^d  by  A  and  B  are  added. 

—  Signifies  ^/},  'aq^l«.  ijTod.as  the  Sign  of  Subtradion  ;  it  denotes 
that  the  number  &^Ubwingjt  tnuft  be  fubtraded  from  thofe  go- 
ing before  it,  a»  7-r^»  QT  5  (iibtrafted  from  7. 

X  The  Sign  of  Multiplication,  and  ihews  that  the  numbers  placed  be- 
fore and  after  are  td  be,  multiplied,  thus  7X9,  that  is  7  multi*. 
plied  by  9,  which  makes  63,  and  7x8x2  which  makes  1x2. 

-r  This  mark  (lands  for  Divifion,  and  fignifies  that  the  number  that 

(lands  before  it  is  to  be  divided  by  the  number  following  it^  as 

72 
72-ri2  (hews  that  72  is  to  be  divided  by  12. ,  Or  thus,— 

zz  The  Sign  of  Fqnality:  it  (liews  that  the  numbers  or  quantities 
placed  before  it  are  equal  to  thofe  following  it,  thus, 8  X 1 2=96. 

.  Or  8  multiplied  by  12  is  equal  to  q6,  and  7  +  2  X4=:36. 
:  :: :  Proportion,  and  is  read  thus,  7  :i4::  10:20,  that  is,  ns  7  is  to  14, 
fn  is  10  to  20.  Or,  A  ;  B  : :  C  ;  D,  that  is,  as  A  is  to  B,  fo  is  G 
toD. 
®  Signifies  Degrees,  thus  45°  (hew  the  number  45  degrees. 
'  Signifies  Minutes,  thus  24'  or  minutes. 
"  Signifies  .Seconds,  thus  44"  or  44  feconds. 
S  Stands  for  Sine. 
Sec.—' — for  Secant. 

Tan. Tangent. 

Each  of  thefe  laft  with  Co.  before.tbem»  fignifies  the  coraple. 
ment,  as  Co- fine,  Co- tangent,  Co-fecant. 
/L  Signifies  Angle. 

jLd  Angled,  with  an  s  at  top  Angles  ^^s 
A  Signifies  Triangle,  or  a*. 

Z  Is  frequently  put  to  fignify  the  fum  of  any  two  lines  or  numbers. 
Y  Signifies  the  difi'crence. 

GEOMK- 


(5     ) 

GEOMETRICAL  PROBLEMS, 

USEFUL  IN  NAVIGATION. 


A  Problem  is  a  practical  Proposition,/?*??  zvhichSomc* 
thing  is  propofed  to  be  do7i^  or  effected. 


]$ 


PROBLEM  L 

To  draw  a  Right  Line  parallel  to  a  given  Right  Liney  to  any  given 

Di/iance^  ai  at  the  Point  I?. 

WITH  a  pair  of  compaffcs  take  %hp    ^^      
neareft  diftance  between  thi?  pomt   ,  ^C^'\            i> 
D  and  the  given  right  line  AH,  w.itH  that 
diftance  fet  one  foot  of  the  CQmpafles  any 
whereon  the  lineAB,  as  at.  A,  antfdraur     /; 
the  arch  C,  from  the  point  D  draw  g  liHe/o  ks^  juft  to  touch  the 
arch  C,  and  it  is  done;  for  the  line  Ct)  will  be  parallel  to  the  lioe. 
AB,  and  at  the  diftance  of  the  point  given  D,  as  was  required. 

PROBLEM  II. 

To  hifeSf  or  divide  a  given  Line  into  two  equal  Parts, 

With  any  diftance  in  your  compafles 
greater  than  half  the  line  AB,  with  one 
fck>t  in  B,  defcribe  an  arch  with  the 
fame  diftance^  and  one* foot  in  A,  de- 
fcribe an  arch' that  will  cut  the  former 
arch  in  C  and  D ;  through  C  and  D 
draw  a  line,  and  that  will  cut  A  B  in 
E  J  and  the  line  AB  will  be  divided  ac 
the  point  £  into  two  equal  paPts. 

PROBLEM  ITL 

TojgreSl  a  Perpendicular  on  the  End  /if  a  given  Right 

•  With  any  diftance  in  your  compafles,  as 
from  B  to  C,  with  one  foot  in  C,  defcribe  the 
circle  BDA,  fo  that  it  may  juft  touch  the  end 
of  the  given  line  at  B  ;  from  whence  the  cir* 
cle  cuts  the  line  as  at  D,  draw  a  line  through 
the  points  D  and  C,  to  cut  the  circle  in  A; 
from  A  draw  the  line  AB,  which  will  be  the 
perpendicular  required. 
Or  thus, 


• 
• 
• 

c 

• 
• 

Ei 

B 


D 


Line^  as  DB. 


GEOKIETRICA;,   PRpBLEMI. 


With  any  convenient  diftance  in  your 
compafTes^  as  from  D  to  A,  with  ofie  foot 
in  D,  defcribe  the  arch  AFG,  fct  off  the 
fame  diftance  from  A  to  F,  and  from  F  to 
G ;  upon  F  and  G  defcribe  two  arches  ia- 
terfefting  one  another  in  H ;  draw  a  line 
from  H  CO  D,  and  it  is  done  ;  for  HD  will 
be  the  perpendicular  required. 


G 


H 


r\ 


JA 


D 


C 


PROBLEM  IV. 

From  a  given  Point j  as  C,  to  1st  fall  a  Perpendicular  on  a  given 

Right  Line  A  B. 

With  one  foot  in  C,  d«fcribe  an  arch  to  q 

cut  the  given  line  AB  in  FanJl  G,  with 
one  foot  in  G  defcribe  4U  arch,  iwid  with 
the  fame  diftance^  and  one  fobtinF,  de-    p 

fcribe  an   arch  to  cut  tfti^  former  in  D,   _\ 

/rom  C  to  D  draw  r  line,  and  it  is  done  :   ^^     •••.. 
for  CD  will  be  the  perpendicular  required. 


Q 
^ 


•••  1)  - 


PROBLEM  V. 

From  a  given  Point  to  let  fall  a  Perpendicular  in  a  given  Line^  when 
the  fatd  Perpendicular  is  to  fall fo  near  the  End  of  the  gjven  Line  thdt 
it  cannot  he  done  as  above^  as  at  the  Edge  of  a  Sheet  ^  Paper ^  y^. 

Let  C  be  the  point  from  which  the 
perpendicular  is  to  be  let  fall  on  the  line 
AB,  from  any  point  in  the  line  AB,  as 
9t  A  ;  with  the  diftance  AC?,  defcribe 
$tn  arch  E,  chufe  any  other  point  in  the 
line  AB,  as  I>,  and  with  the  diftance  '"^"^^^ 
DC  defcribe  another  arch  interfering  '••^-., 

the  former  in   £,  join  C£,  and  it  is 
done}  for  C6  will  be  the  perpendicular 


T5\ 


B 


•y 


•••y£ 
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PROBLEM  VI. 

To  make  Plane  Anglety  andjirji  a  Right  Anghy  containing  90  Degrees. 
* 
Draw  the  line  CA  on  C,  ereft  a  per-    d 
peh3icular  CD,  and  it  is  done  ;  for  the  \\ 
angle  DC  A  is  an  angle  of  90^  Ox  thus. 
On  the  point  C,  with  the  chord  of  60*^, 
defcribe  an  arch  GH,  and  fet  off  thereon 
from  G  to  H,  the  diftance  of  the  chord 
of  90%  and  from  C   through  H  draw 
CHD,  which  will  form  the  angle  DCA 
of  90®  required. 


problem:  VII- 

* 

To  make  an  Acute  Angle  equal  to  any  number  of  Degrees* 

Suppofe  i(P  ^o'. 


Draw  the  line  BC,  with  the  chord  of  60° 
or  radius,  in  your  compaffes,  and  one  foot  on 
C,  draw  the  arch  FB,  on  which  fet  off  36° 
30',  or  36J,  from  H  to  F,  through  F  and 
the  centre  C,  draw  the  right  line  AC,  and  it 
is  done  ;  for  the  angle  ACB  will  be  an  angle 
of  36°  30'  as  was  required. 


PROBLEM  VIIL 


To  male  an  Obtufe  Angle^  that  Jhall  contain  IT.'! 


Draw  CB,  take  the  chord  of  60°  in 
your  compafleSjar.d  with  one  foot  on  C 
defcribe  an  arch ;  now^  as  we  can  take 
off  only  90",  fet  off  90**  from  B  to  G, 
and  fromG  to  E  fet  off  the  excefs  above 

90%  which  is  37°  20',  or  37t>  ^^^^  ^^^ 
line  CE,  and  tt  is  i^o\\t\  for  the  angle 
ECB  >vill  be  ^n  angle  of  l?./""  20'. 


»0 


2C' 
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8  GEOMETRICAL    PROBLEMS. 

PROBLEM  IX. 

Tbi  Angles  and  Uypothenufe  of  a  RighUangled  Triangle  given^  to  find 

either  ofths  Legs. 

'  Given  the  hypothenufe  250  leagues,  the  angle  oppofite  the  bafe 
54*  3^*5  confequently  the  other  angle  35^  30' j  the  bafe  and  perpen- 
dicular are  required. 

Draw  the  line  CB,  and  at  C  make  in  angle      *  ^ 
equal  to  35^  30'  by  drawing   the   line  CA,  XZr^JQ^ 
take  250  from  any  convenient  fcale  of  equal  0^i/J(^ 
parts,  and  fet  it  offfrotn  C  to  A,  from  A  let  ^^^o 

fall  the  perpendicular  AB,  to  cut  the  line 
CB,  and  it  i  •  done ;  for  AB  meafured  on  the 
Iknne  fcale  gives  145,  and  CB  203.6  leagues.   ' 

Note.    The  two  acute  angles  of  a  right-angled  triangle  make 
90  degrees. 

r^;  PROBLEM  X. 

The  Angles  and  one  Lej!  'ofaSHght-angled  Triangle  being  given^  to  find 

the  Hjipothjnufe  and  the^jofker  Leg. 

The  angle  ACB  33^  15V  ilthe  legvAG  285  miles,  to  find  the 
hypothenufe  and  the  other  leg;  A B. 

Draw  the  bafe  AC,  lay  off  on  it  285  from    3 
your  fcale  of  eqaal  parts,  from  A  to  C  j  on  A      ^s^  P      q ^j-7i 


9A)^'.  (). 


ere£t  the  perpendicular  AB  :   with  the  chord 

of  60^  fweep  the  arch  AU,  and  on  it  fet  off  ^\ 

33°i»  from  your  line  of  chords  from  A  taD, 

through  D  and  C,  draw  the  right  line  BC, 

then   BC  will  meafure   34 !•  nearly,  and  BA 

187  nearly,  on  the  fame  fcale  of  equal  parts  that  AC  was  taken 

from.' 

PROBLEM  XL  . 

The ^  Hypothenufe  and  one  Leggiven^  to  find  the  Angles  and  the 

other  Leg* 

The  leg  AB  350,  the  hypothenufe  600  given,  to  find  the  angles 
and  leg  BC. 

Dr^w  the  bafe  CB,  on  B  ereft  the  per- 
jiendicular  AB,  on  which  fet  off 350  from 
JB  to  A,  on  the  point  A  with  an  opening 
of  600.  Draw  an  arch  to  cut  the  line  BC, 
in  the  point  C  draw  A  v.',  and  it  is  done  ; 
for  the  angle  ACB  will  meafure  35^  41' 
on  the  line  of  chords,  and  BC  will  meafure 
487  nearly,  on  the  fame  fcaie  of  equal  parts 
before  ufed. 


^ 
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PROBLEM  Xit. 
The  Ligs  givift,  to  find  the  Angles  and  thg  Hjpotbenufi. 


90*0^ 


Z.B    45*15' 
ilD  10.8   30 

153  4S 
180  00 

Z.C    x6   15 


The  leg  A!B  8S0  and  BC  690  giv^n,  to 
find  the  angles  A  and  C,  and  the  hypothe*^ 
nufe  AC. 

Draw  the  bafe  BC ;  on  B  ered;  the  per- 
pendicular AB,  make  BC  equal  to  690,  and 
AB  equal  to  880 ;  join  AC,  and  it  is  done  ; 
for  the  angle  C  being  meafured  as  before, 
will  be  found  as  per  figure,  aiid  the  hypothe- 
niife  will  meafure  iii8,2. 

PROBLEM  3^111. 

Two  Angles  and  one  Side  of  an  OUique-angled  Triangle  given  j  to  find , 

either  of  the  other  Legs. 

The  angle  BDC  180''  30',  and  CBD 
45^  15',  and  conrequentI)rthe  angle  BCD 
26"^  is',  and  the  leg  BC  98  given,  to  find 
the  fides  CD  and  BD. 

Draw  the  line  BC,  which  make  equal 
to  98,  on  the  point  B  defcribe  ixi  angle 
of  45°  15',  then  add  45°  15'  to  108''  30' 
and  the  fum  153^  45' taken  from  180, the 
femainder  is  the  angle  BCDrzai*"  15';  _ 
from  the  point  G  defcribe  an  arch  with  l^  P^ 

the  chord  of  60,  and  fet  ofF  26*  15',  and  it  is  done;  for  the  fide 
BD  will  be  46  nearly,  and  DC  73,4,  as  was  required. 

PROBLEM  XIV. 

Two  Sides  and  an  Angle  oppofite  to  one  of  them  given^  to  find  the  other 

Angle  and  the  third  Side. 

The  iide  BC  160^  and  BD  79,  and  the  angle  C  29"^^  9'given) 
to  find  the  angle  D,  and  the  fide  CD. 

Draw  the  line  BC  equal  to  Jt6o,  on 
C  make  the  angle  DCB  equal  to  29"^ 
9',  take  79  in  your  compafies,  and 
with  one  foot  on  B,  lay  the  other 
upon  the  line  CD^  draw  the  line 
BD,  and  it  is  done  \  for  the  ande  D 
will  be  99^  25',  the  angle  B  51^  26', 
and  the  fide  DC  127  nearly. 

B  PROBtBM 
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PROBLEM  XV. 

Two  Sides  and  their  contained  Angle  given^  to  find  either  of  the  other 

Jngks^  and  the  third  Side. 

.  The  fide  BC  109,  BD  76,  ^nd  angle  CBD  loi**  30'  given,  f 
find  the  angles  BDC  or  BCD,  and  the  fide  CD. 

Draw  the  line  BC,  which  make  equal  to  p 
rog ;  on  B  defcribe  an  arch,  on  which 
fet  ofF  from  BC  towards  D  101^  ^o',  then 
draw  the  line  BD  equal  to  76,  join  DC, 
and  it  is  done;  for  the  angle  BDC  will  be  yS"^- 
47°  32',  the  angle  BCD  30*  58',  and  the       \#^*'    ■'^^'^^22^ 


fide  DC  will  be  145,  as  was  required. 


^ 


ZJB  %V*  04' 

zj:  53  08 


ElBLOBLEM  3{VI. 

Three  Sides  given j  to  find  the  Angles. 

The  fides  BC  105,  BI>85,  atjd  CD  50  miles  given,  to  find  the 
angles  BDC,  BCD,  anS  CBD. 

Draw  the  line  BC  equal  to  105, 
take  CD  equal  to  SO  in  your  tQi»- 
paiTes,  and  with  one  foot  in  C,^e^ 
fcribe  an  arch  as  at  D,  then  take  BD 
85  in  your  compafles,  and  with  one 
foot  in  B  cut  the  former  arch  in  D, 
join  BD  and  DC,  and  it  is  done  ; 
for  the  angle  B  being  meafured,  will  be  found  aS**  4',  the  angle  C 
53*8',  which  being  added  together  is  81®  I2',  their  fum  ful)tra(9»d- 
from  180',  leaves  angle  D  98^  4^',  as  was  required. 

PROBLEM  XVII. 

To  find  the  Centre  to  a  given  Circle. 

With  any  radius,  and  one  foot  in  the  cir- 
cumference as  at  A,  defcribe  an  arch  of  a 
circle,  as  CBD,  then  removing  the  foot 
i'tom  A  to  whence  it  cuts  the  given  circle, 
as  at  B,  on  B  defcribe  another  arch,  cut- 
ting or  croffing  the  former,  as  CAD,  and 
through  the  points  of  interfe6liondraw  the 
right  line  CD,  which  will  give  one  right 
line  pajffing  through  the  centre;  in  like 
manner  may  another  right  line  be  drawn, 
as  EFG,  which  will  crofs  the  firft  right 
line  at  the  centre  required,  for  any  two 
diameters  will  always  cut  or  crofs  one  ano* 
ijier  in  the  central  point. 

FROBLfiM 
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PROBLEM  XVIII. 


II 


'K 


X 


.V-' 


To  divide  a  Grcle  into  any  Number  of  equal  even  Parts^  as  ^i6,  32. 

Firft  draw  the  diameter  through 
the  centre,  which  t^^ill  divide  it  into 
two  equal  parts  ;  bifeft  the  diame- 
ter with  another  right  line  perpen- 
dicular  thereto,  and  the  circle  will  ' 
be  divided  into  four  equal  parts  or 
quadrants  j  bifeft  each  of  thefe  qua- 
drants again  by  right  lines  drawn 
through  the  centre,  and  it  will  be  -a 
divided  into  eight  equal  parts, and  fo 
may  you  continue  on  your  bifedions 
•any  number  of  times,  that  is  4,  8, 
16,  32,  &c.  doubling  the  number 
of  even  parts. 

This  Problem  is  ufeful  in  conftruaing  the  Mariner's  Compafs. 

I.  A  chord  or  fubtenfc  of  an  arch,  is  a  right  line  that  divides  the 
circle  into  two  unequal  parts,-  and  is 
a  chord  to  them  both,  as  FH,  TL 

IL  A  right  fine  of  an  arch  is  a  line 
drawn  from  the  end  or  termination 
of  an  arch,  .perpendicular  to  the  ra- 
dius, or  is  half  the  chord  of  twice  the 
ZTchj  fo  that  T  V  is  the  fine  of  the 
arch  TG,  and  of  the  arch  TF,  the 
Turn  of  which  arches  together  make 
l8o%  or  a  femi-circle. 

III.  The  verfed  fine  of  an  arch  is 
part  of  the  diameter  intercepted  be- 
tweeii  ^he  right  fine  and  the  arch^  as 
VG. 

IV.  The  tangent  of  an  arch  is  a  line  drawn  perpendicular  to  the 
cikI  of  the  radius,  or  diameter,  juft  touching  the  arch,  as  DG. 

V.  The  fecant  of  an*arch  is  a  right  line  drawn  from  the  centre 
through  the  circumference,  meeting  the' end  of  the  tangent  line  to 
the  fame  arch,  as  OD  is  the  fecant  of  the  ai ch  l^G,  to  which  DG 
is  tangent ;  alio  OR  is  the  fecant  of  the  arcli  CT^  to  which  CR  is 
a  tangent. 

Note.  Sines,  Tangents,  Secants,  are  faid  to  be  the  meafure  of 
fo  many  degrees  as  the  arch  contains  parts  of  360,  fo  that  radius 
being  the  fine  of  a  quadrant,  or  a  fourth  part  of  the  ciscumference, 
contains  90  degrees ;  thus  the  radius  is  always  equal  to  the  fine  of 
90%  as  is  alfo  the  tangent  of  45^)  and  the  chord  of  60^. 

b2  PROJECTION. 
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PROJECTION 

OF   THE   LINES  OF 

SINES,  TANGENTS,  and  SECANTS, 

ON  THE  PLANE  SCALE. 


fft.XXTITH  the  radius  you  intend  for  your  fcale,  defcribe  a 
VV  fcmi-circle  ADBC,  and  upon  the  centre  C  raifc  the 
perpendicular  CD,  (which  will  divide  the  femifcircle  into  two 
quadrants^  AD,  BD),  Continue  CD  diredly  to  S,  and  upon  B  raife 
the  perpendicular  BT,  'then  draw  the  right  lines  BD  and  AD. 

2dly.  Divide  the  quadrant  ;BD  into  9  equal  parts,  then  will  each 
of  thefe  be  10  degrees.  Again,  you  may  fubdivide  each  of  thefe 
parts  into  fingle  degreg^;  andi. thefe  again,  if  your  radius  admits  it, 
into  minutes,  or  fome  aliquot  parts. of  a  degree  greater  than  minutes. 

3dly.  Set  one  foot  of  the  cothpafTes  in  B,  and  transfer  each  of 
the  diviiions  in  the  quadrant  BD  to  the  right  line  6D,  then  is  BD 
a  line  of  chords. 

4thly.  From  the  points  10,  20,  30,  &c.  in  the  quadrant  BD, 
draw  right  lines  parallel  to  CD,  till  they  cut  the  radius  CB,  then 
is  the  line  CB  divided  into  a  line  of  fines,  which  muft  be  number* 
ed  from  C  towards  B. 

5thly.  If  the  fame  line  of  right  fines  be  numbered  from  B  tOr 
wards  C,  it  will  become  a  line  of  verfed  fines,  which  may  be  con- 
tinued to  180%  if  the  fame  divifions  be  transferred  on  the  fame  line 
on  the  other  fide  of  the  centre  C. 

6thly.  From  the  centre  C,  through  the  feveral  divifions  in  the 
quadrant  BD,  draw  right  lines  till  they  cut  the  tangent  BT,  fo 
>|rill  the  line  BT  become  a  line  of  tangents, 

7thly.  Setting  one  foot  of  the  compafTes  in  C,  extend  the  other 
to  the  feveral  divifions  10,  2q,  30,  &c.  on  the  tangent  line  BT, 
f^nd  transfer  thefe  e:i^tents  feverally  into  the  right  line  CSj  then 
will  the  line  CS  be  a  line  of  fecants. 

Sthly.  Right  line3  drawn  from  A  to  the  feveral  divifions,  10, 
20,  30,  &c.  in  the  quadrant  BD^  will  divide  the  radius  CD  into  a 
)ine  of  femi-tang6nt$. 

9thly.-  Divide  the  quadrant  AD  into  eight  equal  p^rts,  and  fron^ 
^  transfer  thefe  divifions  feverally  into  the  line  AD,  then  is  AD 
a  line  of  rhumbS|  each  diyifion  anf^ering  to  ii"*  1^'  uppn  the  line 
of  chords. 
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The  ufe  of  this  line  is  for  protradine  and  meafuring  of  angles, 
jBCCording  to  the  common  divifion  of  (he  Mariner's  CompaTs.  If  the 
radius  AC  be  divided  into  lOO,  or  looo,  &c,  equal  parts,  and  the 
lengths  of  the  feveral  fmes,  tangents,  and  fecants,  correfponding  to 
the  feveral  arches  of  the  quadrant  be  meafbred  thereby,  and  thefo 
numbers  be  fet  down  in  a  table,  each  in  its  proper  column,  you  will, 
by  thefe  means,  have  a  triangular  canon  of  numbers,  by  which  the 
leveral  cafes  in  Trigonometry  may  be  folved,  the  right  lines,  gra- 
duated as  above,  bein?  placed  feverally  upon  a  ruler,  form  the  in- 
ftrument  called  the  PRne  Scale ;  by  which  the  lines  and  angles  of 
^1  triangles  may  be  meafured.  All  right  lines,  as  the  fides  of  plane 
triangles,  &c.  when  they  are  coniidered  (Imply  as  fuch,  without 
having  any  relation  to  a  circle,  are  meafured  by  fcales  of  equal 
parts,  one  of  which  is  fubdivided  equally  into  lO,  and  this  ferves 
as  a  common  diviiion  to  all  the  reft.  In  moft  fcales  an  inch  is  taken 
.for  a  common  meafure  to  determine  their  lareenefs  and  number  of 
parts ;  what  an  inch  is  divided  inti^  is*^  generally  fet  at  the  end  of 
the  fcale,  as  in  the  fcales  A,  B,  and£;  the  numbers  lo,  20, 30,45, 
fhew  that  fo  many  parts  of  the  fd(fel  As  B,  C,  are  contained  in  an 
inch.  By  any  fcale  of  equat  parts^filvided  as  above,  any  number 
lfi(s  th^  100  may  be  readily  takei^^  but^ii^the  number  (hould  coa- 
&Q:  of  three  places  of  figures,  th^Valt^e  of  the  third  figure  can  only 
be.guefled  ^t;  wherefore,  in  thef^  fcales,  it  is  better  to  ufe  fuch  a 
fcale  as  D,  called  a  diagonal  fcale,  b/- which  any  number  of  three 
£gures  may  be  e:!^a£lly  founds 

Having  p^'eparpd  a  ruler  of  convenient  breadth  for  your  fcale, 
(which  noay  be  an  inch,  more  or  lefs),  firfl,  neacr  the  edges  thereof, 
draw  two  right  lines,  ^,  egj  parallel  to  each  others  then  divide 
one  of  thefe  lines,  as  a/,  into  equal  parts,  according  to  the  larger 
liefs  you  intend  your  Icale ;  and  through  each  of  thefe  divifions 
(draw  perpendicular  right  lines  as  far  as  the  line  c  g ;  next  divide 
the  breadth  into  10  equal  parts,  and  through  each  of  thefe  divifions 
dr^w  right  lines  parallel  to  the  former  af  and  eg ;  again  divide  the 
length  aj  b,  c,d,  each  into  10  equal  parts,  and  from  the  point  to 
the  firfl  divifion  in  the  line  d  q,  draw  a  right  line ;  then  parallel  to 
that  line,  draw  right  lines  through  all  the  other  divifions,  and  the 
icale  is  done. 

Befides  the  lines  already  mentioned,  there  is  another  on  the  plan^ 
fcale,  marked  MLj  which  is  joined  to  a  line  of  chords  ;  and  fliew^ 
bow  many  miles,  eafting  or  wefling,  make  a  degree  of  longitude  'm 
every  latitude ;  thefe  feveral  lines  are  generally  put  on  one  fide  of 
^  ruler,  two  feet  long ;  and  on  the  other  fide  are  laid  down  a  fcale 
pf  the  IcMgarithms  of  the  fines,  tangents,  and  numbers,  which  i^ 
pommonfy  called  Gunter's  Scale,  and  as  it  is  of  general  ufe,  it  re? 
^mx^  ^  p^licular  defcription. 

MS^RiPTIQH 
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DESCRIPTION    AND    USA 

OF 

GUNTER's  SCALE. 

WHILE  the  Reader  is  perufing  the  following,  it  is  proper  he 
fhould  have  aGtJNT£R*s  Scale  before  him. 

Gunter's  Scale  hath  fet  upon  it  thefe  eigne  lines  following : 

I  ft.  Sine  rhumbs,  marked  (SR)  is  a  line  which  contains  the  low 
garithms  of  the  natural  fine  of  every  point  and  quarter  point  of  the 
Mariner's  Compafs,  figured  from  the  left  hand  towards  the  right, 
with  I,  2,  3,  4,  5>  6,  7,  to  8,  where  is  abrafspin,  and  where 
it  can  be  done,  into  halves  and  quarters. 

2d.  Tangent  rhumbs,  marked  (TR)  alfo  correfponds  to  the  lo* 
garithm  of  the  tangent  of  every  point  of  the  compafs,  and  is  figur- 
ed I,  2,  3,  4,  where  there  is  a  pin>  and  from  thence  towards  the 
left  hand  with  5,  6,  7.  , 

3d.  The  line  of  numbers  marked  (Num.)  contains  the  logarithms 
of  the  numbers,  and  is  figured  thus ;  near  the  left  hand  it  begins  at 
I,  and  towards  the  right  hand  is  2,  3,  4,  5,  6,  7,  8,  95  and 
then  I,  at  which  is  a  brafs  centre  pin,  goiog  ftill  on  2,  3,4, 5,  6, 
7,  j,  9,  and  10  at  the  erld,  where  there  is  another  brafs  pin  ;  (as 
this  line  is  generally  much  ufed,  it  requires  a  larger  defcription.*) 
The  firft  one  may  be  coui^ted  for  i,  or  10,  or  100,  or  1000,  and 
then  the  next  2  is  accordingly  2, or  20,  or  200,  or  2000,  &c.  Again, 
the  firft  I  may  be  reckoned  i  tenth,  or  1  hundredth,  or  r  thoufandth 
part,  &c.  then  the  next  is  2  tenth,  or  2  hundredth,  or  2  thoufandth 
fNtrts,  5rc.  fo  that  if  the  firft  one  be  efteemed  t,  the  middle  i  is  theft 
10,  and  2  to  its  right  is  20,  3  is  30,  4  is  40,  and  10  at  the  end  is 
ipO|  again,  if  the  firft  i  is  10,  the  next  2  is  20,  3  is  30,  fo  on, 
making  the  middle  i  now  100,  the  next  2  is  200,  3  is  300,  4  is 
400,  and  10  at  the  end  is  now  1000.  In  like  manner,  if  the  firft  i  be 
efteemed  1  tenth  part,  the  next  2  is  2  tenth  parts,  and  the  middle 
t  is  I,  and  the  next  2  is  2,  and  10  at  the  end  Is  now  10.  Again, 
if  the  firft  i  be  counted  i  hundredth  part,  the  next  is  2  hundredth 
parts,  the  middle  oi|e  is  now  10  hundredth  parts,  or  i  tenth  part, 
and  the  next  2  is  2  ^enth  parts,  and  10  at  the  end  is  now  but  one 
whole  number  or  integer. 

As  the  figures  are  increafed  or  diminiftied  in  their  value,  fo,  in 
like  manner,  muft  all  the  intermediate  ftrokes,  or  fubdivifions,  be 
increafed  or  diminiftied  ;  that  is,  if  the  firft  i  at  the  left  hand  b<i 
counted  i,  then  2  (on  the  right  hand  of  it)  is  2,  and  each  fubdivi^ 
fion  between  them  now  is  1  tenth  part,  and  fo  all  the  way  to  th^ 
middle  1,  which  now  is  10,  the  next.  2  is  20,  now  the  longer 
ftrokes  between  i  and  2  are  to  be  counted  from  i,  thus^  11,  12^ 

(where 
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(where  is  a  brafs  pin),  then  13, 14, 15,  fometimcs  a  longer  flroke 
than  the  reft,  then  16,  17,  18^  19,  20,  at  the  figure  2  ;  and  all 
the  fhorter  ftrokes  between  them  longer,  are  now  each  to  be 
counted  for  i  tenth  part  from  the  middle  one  to  the  next  2,  now 
20>  from  whence  the  longer  ftrokes  between  the  figures  are  units, 
^s  21^  22^  23,  &c.  to  3,  which  now  is  30,  and  the  fhorter  ftrokes 
each  between  them,  now  is  the  tenth  part  of  an  integer;  from  3, 
each  fiiort  ftroke  or  divifion,  is  i  tenth  part  of  an  unit.  Again» 
if  X  at  the  left  hand  be  10,  the  figures  between  it  and  the  middle  i 
are  common  tens ;  and  the  fubdivifions  between  each  figure  are 
units  ;  from  the  middle  I  to  I  a  at  the  end ;  each  figure  is  fo  many 
hundredths;  and  between  thefe  figures  each  longer  divifion  is  10  ; 
from  the  middle  i  to  2,  each  lefs  divifion  is  2  units  ;  and,  from  2 
to  the  end,  each  ftiorter  divifion  is  5  units.  From  this  defcription 
it  will  be  eafy  to  find  the  divifions  reprefenting  any  given  number, 
thus  :  Suppofe  the  point  reprefenting  the  number  1 2  was  required: 
Take  the  divifion  at  the  figure  i,.in  the  middle,  for  the  firft  figure 
ef  12  ;  then^  for  the  fecond  figure,  count  2  tenths,  or  longer  ftrokes 
to  the  right  hand,  ami  this  laft  is  the  point  reprefenting  12,  where 
is  the  brafe  pin. 

Agsiirij  Suppofe  the  number  22  were  required,  the  firft  figure  be- 
ing 2,  I  take  the  divifion  to  the  figure  2;  and  for  the  2d  figure  2, 
count  2  tenths  onwards,  and  that  is  the  point  reprefenting  22. 

Again,  Suppofe  17^8  were  required ;  for  the  firft  figure  i,  I  take 
the  middle  i,  for  the  fecond  figure  7,  count  onwards  as  before,  and 
that  is  1700  ;  then  for  the  third  2  count  2  tenths  from  thelafl,  and 
it  reprefents  1720;  laftly,  for  the  4th  figure  8,  eftimate  8  parts  out 
9f  10  of  the  next  fmaller  divifion,  or  a  little  lefs  than  10,  this 
point,  lafi  found,  reprefents  1728. 

Required  the  point,  reprefenting  the  number  435 :  from  the  4  in 
the  2d  interval  count  towards  5  on  the  right,  three  of  the  larger 
divifions,  and  one  of  the  fmaller,  and  that  will  be  the  divifion  ex- 
preffing  435,  and  the  like  of  other  numbers,  which  by  a  Tittle 
pra&ice  is  readily  done. 

All  fradions  found  in  this  line  muff  be  decimals ;  and  if  they  are 
not,  they  muft  he  reduced  into  decimals,  which  is  eafily  done  by  ex^ 
tending  the  compafTes  from  the  denominator  to  the  numerator;  that 
extent  laid  upon  i  in  the  middle  will  reach  to  the  decimal  required. 

Exampli.  Required  the  decimal  frad^ion  equal  to  |,  extend  from 
4  to  3,  that  extent  will  reach  from  i  on  the  middle  to  75,  towards 
the  left  hand ;  the  like  maybe  obferved  of  any  other  vulgar  fraction. 

Multiplication  is  performed  on  this  line,  by  extending 
from  I  to.the  multiplier ;  that  extent  will  reach  frona  the  multi- 
plicand to  the  product;. 

Suppofe,  for  example,  it  was  required  to  find  the  produfl:  of  16 
jnultiplied  by  4,  extend  from  i  to  4,  that  extent  will  reach  from 
16  to  64,  the  product  required. 

PiVXSlOK 
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Division  being  the  reverfe  of  Multiplication,  therefore  ektitiS 
(torn  the  divifor  to  unity,  that  extent  will  reach  from  thedivideildf 
t0  the  quotient. 

Suppofe  64  to  be  divided  by  4,  extend  from  4  to  i,  that  extifliit 
will  reach  from  64  to  16,  the' quotient.  ' 

N.  B,  This  extent  in  Divifion  is  to  be  taken  backwards  from  tbef 
dividend  to  the  quotient,but  in  multiplication  it  is  taken  forward  fromf 
the  multiplicand  to  the  product,  they  being  contrary  to  one  another. 

Proportion,  or  the  RetE  of  Three,  being  performed  by 
Multiplication  and  Divifion,  therefore  extend  from  the  firftterm  tof 
thefecond)  that  extent  will  reach  from  the  third  term  to  the  fourth. 

Example.  If  the  diameter  of  a  circle  be  7  inches,  and  the  cir- 
cumference 22,  what  is  the  circumference  of  another  circle,  the 
diameter  of  which  is  14  inches? 

Extend  from  7  to  22,  that  eixtent  will  reach  from  14  to  44  the 
fame  way. 

In  like  manner  may  any  other  proportion,  of  any  denomination, 
be  Worked,  which  makes  this  line  of  general  ufe,  particularly  in 
meafuring  Superfices  and  Solids,  which  is  done  by  extending  trom 
I  to  the  breadth,  that  extent  will  reach  from  the  length  to  the  fu- 
perficial  content. 

Example.  Suppofe  a  plank  or  board  15  inches  broad,  and  27  feet 
long,  the  content  pf  which  is  required. 

Extend  from  i  to  i  foot  3  inches,  m.25,  that  extent  will  reach 
from  27  feet  to  33,75  feet,  the  fuperficial  content.  Or  extend 
from  12  inches  to  15,  &c. 

The  folid  content  of  any  bale,  box,  cheft.  Sec.  is  found  by  ex- 
tending from  I  to  the  breadth,  that  extent  will  reach  from  the  depth 
to  a  fourth  number,  and  the  extent  from  i  to  that  fourth  number,^ 
will  reach  from  the  length  to  the  folid  content. 

Example  ift.  What  is  the  content  of  a  fquare  pillar,  whofe  length 
is  21  feet  9  inches,  and  breadth  i  foot  3  inches? 

The  extent  from  i  to  1,25,  will  reach  from  1,25  to  1,56,  the 
content  of  i  foot  in  length;  again,  the  extent  from  i  to  1,50,  will 
reach  from  the  length  2 1,75  to  33,98  or  34,  the  folid  content  in  feet. 

Example  2d.  Suppofe  a  fquare  piece  of  timber,  1,25  feet  broad, 
56  deep,  and  36  long,  be  given  to  find  the  content. 

Extend  from  1  to  1,25,  that  extent  will  reach  from  ,56  to  ,7, 
then  extend  from  i  to  ,7,  that  extent  will  reach  from  36  to  2SyZ 
the  folid  content.  In  like  manner  may  the  contents  of  any  bales^ 
&c.  be  found,  which,  divided  by  40,  will  give  the  tonnage. 

3dly.  The  line  of  fines,  marked  (Sin.)  begins  at  the  left  handy 
and  is  figured  thus:  i,  2,  3,  4,  5,  &c«  to  to;  then  20,  30,  40, 
&c.  to  90,  ending  at  the  right  hand^  where  is  a  brafs  centre  pin^ 
here,  and  in  all  lines  under  it,  are  called  degrees. 

4thly.  The  line  of  verfed  fines,  marked  ( V.S.)  begins  at  the  right 
hand,  againft  90^  on  the  fines,  and  from  thence  figured  towards  the 
left  hand,  thus :  10, 20, 30,40,  &c«  ending  at  the  left  hand— about 
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1 69'' I  each  of  the  fubdivifions,  from  10  to  30,  are  2  degrees,  and 
from  thence  to  go,  it  is  (ingle  degrees,  and  from  thence  to  the  end, 
each  degree  is  divided  into  1.5  minutes. 

5thly.  TJie  line  of  tangents,  marked  (Tang.)  beeins  at  the  left 
hand,  as  do  the  fines ;  from  thence  it  is  figured  to  the  right  hand, 
thus :  I,  2,  3,  &c.  to  10,  and  fo  on,  20, 30, 40,  and  45,  at  the  right 
hand,  where  is  a  little  brafs  pin,  jufl  under  and  even  with  90^  in 
the  fines ;  from  thence  back  again  it  is  figured  50, 60,  70, 80,  &c. 
to  89,  ending  at  the  left  hand  where  it  began  at  i  degree.  The 
fubdiviiions  of  this  line  are  the  fame  as  thote  of  the  fines. 

6th  ly.  The  line  of  the  meridional  parts,  marked  (Mer.)  begins  at 
the  right  hand,  and  is  numbered  thus :  10,  20,  30,  to  the  left  hand, 
where  it  ends  at  87  degrees.  This  line,  with  the  line  of  equal  parts, 
marked  (£P)  under  it,  are  ufed  together,  and  only  in  Mercator's 
failing..  The  uppermofl  line  contains  the  degree  of  the  meri*x 
dians,  or  latitude,  in  a  Mercator's  chart ;  and  the  lower  is  the 
equator,  and  contains  the  degrees  of  longitude. 
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THIS  inflrument  confifls  of  two  legs  or  rulers,  reprefenting  the 
radius  of  a  circle,  moveable  round  a  joint  in  the  centre;  on 
each  face  are  drawn  fcveral  lines  orfcales  from  the  centre  to  almoffc 
the  end  of  the  legs,  and  are  drawn  on  both  legs,  that  every  fcalc 
may  have  its  fellow,  and  are  called  fe£toral  lines.  There  are 
other  lines  drawn  parallel  to  the  edges  of  the  legs,  andmuflbe 
ufed  with  the  k&ot  quite  open,  the  ufe  of  which  is  explained  in 
the  defcription  of  the  Gunter  fcale.  On  one  face  are  two  lines  of 
chords  to  60  degrees,  niarked  Cho.  or  C.  two  fcales  of  equal  parts 
to  10,  marked  Lin.  or  L.  two  lines  of  fecants  to  75  degrees,  mark- 
ed Sec.  or  S.  two  lines  of  poligons  marked  pol.  Upon  the  other 
face  the  fe(Sloral  lines  are  two  fcales  of  fines  to  90  degrees,  marked 
Sin.  or  S,  two  lines  of  tangents  to  45  degrees,  marked  Tan.  or  T, 
two  lines  of  upper  tangents  to  fuppjy  the  dckSt  of  the  former,  ex- 
tending from  45  degrees  to  75  degrees,  and  marked  t.  feveral  pair 
of  femoral  lines  are  numbered  from  the  centre,  and  fo  arranged  as 
to  make  equal  angles  at  the  centre ;  therefore,  at  whatever  dif- 
tance  thefeiStor  is  opened,  the  angles  will  always correfpond;  that 
is,  the  dif^ance  or  radius  from  60  to  60  on  the  line  of  chords,  are 
equal  to  10  and  10  on  the  line  of  lines,  45  and  45  on  the  line  of 
tangents,  and  90  and  90  on  the  line  of  fines. 

The  lines  of  chords,  fines,  &c.  are  conflruAed  as  thofe  on  the 
Gunter  fcale,  making  60  on  the  line  of  c;hords  the  radius  of  the 
circle. 

C  The 


l8     ON   THE    DESCRIPTION    AND   USE  OF  THE    SECTOR. 

The  feSoral  lines  are  like  fo  many  fimilar  triangles,  namely, 
tliat  their  correfponding  fides  are  proportional,  thus :  let  AC,  AE, 
rcprefent  in  plate  i.  fig.  i^  a  pair  of  feftoral  lines,  forming  the 
angle  CAE,  divide  each  leg  into  any  number  of  equal  parts  (fay 
lo)  draw  lines  to  any  of  the  correfponding  numbers,  and  each  will 
be  a  fimilar  triangle  to  CAE,  and  if  the  lines  AC,  A£,  ihould  re- 
prefeiit  the  line  of  chords,  fines,  or  tangents,  and  CE  the  radius, 
and  D  on  the  chord,  fine,  or  tangent,  any  propofed  number,  then 
the  tranfverfe  meaftire  BD  will  be  the  chord,  fine,  or  tangent  of 
that  .number, 

Ihdefcribing  the  ufeofthe  fcftor,  the  term  lateral  diflana  is  the 
tliftjince  on  one  leg,  only  taken  from  the  centre  to  any  part  of  a 
feftoral  line;  and  the  tranfoerfe  diflance  is  that  taken  between  any 
two  correfponding  divifions  on  a/fcaie  of  the  fame  name.  All  arc 
'meafured  on  the  lines  of  eacb  fcsilc  that  are  nearest  each  other. 

Tlje  Line  ej\  Li^es^  or  Proportional  Scale. 

The  line  of  lines  is  ufed  £d  diyide-.a  given  line  into  any  number 
of  equal  parts  :  fuppofe  fbr/eiam'ple  8  deg.  take  the  length  of  the 
line  given  in  the  compalires,^  and  make  jt  a  tranfverfe  diftance  from 
8  to  8,  then  will  the  traKfverfe  diftanccrftom  1  to  i  be  one  of  the 
equal  parts,  or  ^  of  the  whole  ;  ftom  2  to  2  will  be  the  2d,  &c. ; 
but  if  the  line  to  bedivided  be  too  long  for  the  legs  of  the  fe(9;or, 
make  any  divifion  fo  that  it  niay  be  applied  to  the  fe£tor,  muU 
'tlplying  each  tranfverfet  diftance  by  the  fame  number  you  divided 

Td  find  a  fourth  proportional  to  any  3  given  lines  or  numbers, 
^s  fuppofe  6,  2,  and  4,  take  the  lateral  diftance  of  2  in  your  com- 
pates,  and  make  it  the  tranfverfe  diftanteiat  6,  then  the  tranfverfe 
'  .'diftance  of  4  will  give  the  lateral  diftance  of  i  and  |.  Or  if  a  fliip 
Tailed* 64  miles  in  8  hours,  how  many  miles  did  flie  fail  in  5  hours 
at  the  fame  rate  of  failing  ?  Make  the  lateral  diftance  of  64  the 
"tranfverfe  diftance  at  8  and  8,  then  tfhfe  tranfverfe  diftance  of  5  and 
5  will  give  the  luteral  diftance  of  40,  the  fourth  proportional. 
Having  achart  couftrufted  upon  a  fcale  of  5  miles  to  an  inch,  the 
■fecior  is  adjufted  to  a  correfponding;  fcale,  by  making  the  tranf- 
verfe diftance  from  5  to  5  equal  to  one  inch.  And  to  reduce  a 
chart  of  6  inches'  to  a  degree,  to  one  of  4  inches  to  a  degree, 
make  the  tranfverfe  diftance  of  6,  6,  equal  to  the  lateral  diftance 
of  4,  then  any  diftance  from  the  chart  fet  off"  latej ally  the  corref- 
ponding tranfverfe  diftance  will  be  the  diftance  required.  And  if 
you  have  a  chart  of  3  inches  to  a  mile,  to  enlarge  to  5  inches  to  a 
mile,  make  the  tranfverfe  diftance  of  3,  3,  equal  to  the  lateral  dif- 
tance of  5,  and  proceed  as  before.  A'third  proportional  is  found 
to  two  numbers  ;  thus  having  6  and  4  given  to  find  a  third  propor- 
tional, make  the  tranfverfe  diftance  at  4  and  4,  the  lateral  diftance 
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of  ,6,  then  the  latcjal  diftance  of  4  will  give  the  tranfverfe  diftance 
of  2,66  nearly. 

Vfe  of  the  Line  of  Chords. 

The  line  or  fcale  of  chords  is  ufed  for  protrading  any  angle  3  you 
open  the  kGtor  to  any  radiua  within  compafs  of  the  inftrumentt 
and  the  tranfverfe  diftance  of  any  degree  required  is  to  be  laid 
down  on  the  circumference  of  the  circle  \  but  if  you  want  it  to  any 
particular  radius,  as,  foe  inftance,  to  one  inch,  make  the  tranfverfe 
diftance  between  60  and  60  equal  to  i  inch^  then  you  may  take 
off  tranfverfly  any  degree  under  60,  but  for  any  degree  above  60, 
lay  o£F  the  radius  firft  on  the  circumference,  and  the  excefs  above 
J5o  taken  tranfverfely,  are  to  be  laid  ofF  on  the  circumference  from 
the  radius  juft  before  laid  down.  The  meafure  of  any  angle  is 
found  by  taking  the  diftance  of  the  legs  on  the  circumference,  and 
applying  it  tranfverfely  on  the  line  of  chords. 

Of  the  Lines  of  Sines ^  TangentSi  and  Secants, 

.  The  tranfverfe  diftance  on  the  line  of  fines  (hews  the  degrees, 
ice,  required ;  and  the  tranfverfe  diftahcb  on  the  line  of  tangents  to 
45,  do  the  fame.  But  to  lay  off  a  tangent  above  45  degrees,  you 
muft  take  the  radius  of  the  tangent  45^  ;and  open  the  k&or  that 
the  radius  juft  taken  may  juft  reach  to  45,45  on  the  line  of  upper 
tangents  marked  t,  or  on  the  beginning  of  the  fcale  of  fecants,  thea 
the  fe£lor  is  adjufted  to  take  any  tangent  above  45  degrees,  or  any 
fecant  to  75  degrees, 

7^^  Line  ofPoIigons, 

Open  the  k&ov  that  6,6  be  equal  to  the  radius,  then  the  tranf- 
verfe diftance  of  any  of  the  numbers  on  the  fcale  will  divide  the 
circle  into  as  many  fided  poligons. 

>i  II  III        s= 

LOGARITHMS. 

LOGARITHMS  ate  a  feries  of  numbers,  invented  by  Lord 
Napier,  Baron  of  Marchinfton,  in  Scotland,  by  which  the 
work  of  multipliq|ation  may  be  performed  by  addition,  and  the  ope- 
ration of  divifion  may  be  done  by  fubtra<flion  \  fo  that  great  time 
and  trouble  are  faved  thereby  in  the  performance  of  all  arithmetical 
operations;  for  if  the  logarithm  of  any  two  numbers  be  added  to- 
gether, the  fum  will  be  the  logarithm  of  the  produft ;  and  if  from 
the  logarithm  of  the  dividend  you  fubtrafl  the  logarithm  of  the  di* 
vifor,  the  remainder  will  be  the  logarithm  of  the  quotient.  Again, 
if  the  logarithm  of  any  number  be  divided  by  a,  the  quotient  will 
be  the  logarithm  of  the  fquare  root  of  that  number ;  or,  if  the  loga- 
rithm of  any  number  bq  divided  by  3,  the  quotient  will  be  the  loga- 
i:ithm  o/the  cube  root  of  that  number, 

■      C  a         "  The 
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The  moft  convenient  feries  now  made  ufe  of  is  the  following : 
-2.      *         31  ^  4-  5         &c.  index. 

I     lo      lOO     1000     loooo     looooo,    &c.  logarithms. 
By  which  you  perceive  the  index  of  any  logarithm  always  one 
lefs  than  the  number  of  figures  the  integer  contains, 

To  find  the  Logarithm  of  any  Number  containing  Ufs  than  5  Figures. 

EXAMPLES. 

I  would  find  the  logarithm  of  7  ? 

Look  in  the  table  for  the  number  of  7  in  the  fide  column,  and 
againfl  it  is  0.84510.  This  number  having  but  one  figure,  the 
index  thereto  is  o. 

I  would  find  the  logarithm  of  79  ? 

Look  in  the  table  for  the  number  of  79  in  the  fide  column,  and 
againfl  it  is  1.89763  ;  to  which  i  is  the  index,  becaufe  the  number 
contains  two  figures. 

I  would  find  the  logarithm  of  763,? 

Againfl  76^  in  the  firfl  fide  cplumn,  is  2.882^2 ;  to  which  prefix 
the  index  2^  as  the  number  contains  3  placies  of  figures,  2.88252. 

To  find  the  Logarithm  ?/"  7  6  34. 

Find  the  logarithm  of  the  threefirfl  figures  in  the  fide  column  as 
before  ;  and,  cafling  your  eyeoivtbe  numbers  on  the  top  line  of  the 
table^  look  for  the  remaining  figure  4,  bring  your  eve  to  bear  down 
that  column,and  right  againfl  763  is  the  logarithm  88275,  to  which 
prefix  the  index  3,  as  it  contains  four  places  of  figures^  thus; 
3.88275  is  the  logarithm  of  7634. 

To  find  the  Logarithm  of  any  whole  Number  to  5  Places  of  Figures. 

Suppofe  76345  ? 

Look  out  the  logarithm  of  the  three  firfl  figures  763  in  the  fide 
column,  and  the  next  figure  4  in  the  top  column  as  before,  and 
agajnfl  the  angle  of  meeting  is  88275,  as  before.  Take  the  differ* 
ence  between  this  logarithm  and  the  next  greater ;  that  is,  the 
diflFerence  between  275  and  281,  which  is  6 ;  |hcn  fay,  by  the  rule 
of  three,  if  10  gives  6,  what  will  5  give?  that  is  its  half  or  3; 
which,  added  to  the  logarithm  88275,  makes  88278  ;  to  which 
prefix  the  index  4,  as  it  contains  five  places  of  figures  ;  and  that 
makes  the  logarithm  of  76345  to  be  4.88278. 

Againj  to  find  the  Logarithm  of  any  Number  to  6  Places  of  Figures^ 

as  763458. 

•Find  the  logarithm  of  the  4  firfl  places  of  figures  as  before  88175, 
as  above ;  then  fay,  if  100  gives  6  difference,  what  will  58  give  ? 
Anfwer  3 ;  which,  added  to  88275,  makes  88278  ;  to  which  prefix 
its  index  5,  makes  the  logarithm  of  763458  to  be  5.88278. 

To 
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Tcfindthi  Logarithm  of  any  mxid  Numher^  as  763.458* 

Where  the  integer  15^763,  or  has  only  three  places  of  figures,  the 
rule  is :  Find  the  logarithm  to  all  the  figures,  the  fame  as  if  they 
were  whole  lumbers  as  before,  to  which  prefix  always  the  index  of 
the  integer,  which  in  this  number  is  2 ;  fo  that  the  log.  of  763.458 
is  2.88278,  nearly  the  fame  as  above,  only  differing  in  its  index. 

To  find  the  Number  anjwertng  to  any  Logarithm  to  4  Places  of 

Figures. 

Seek  under  the  column  o,  at  the  tpp  of  the  table,  the  next  lefi 
logarithm  ;  note  the  number  againft  it^  and  carry  your  eye  along 
that  line  until  you  find  the  neareft  logarithm  next  lefs  than  the 
given  one,  and  you  will  have  the  fourth  figure  at  the  top  of  the  ta- 
ble, which  affix  to  the  three  given  ones  in  the  firfl  lide  column. 

What  is  the  number  to  the  logarithm  3.77342  ? — I  look  in  co- 
lumn o,  and  find  under  it,  againft  the  number  ^93,  the  logarithm 
7705  \  and,  guiding  my  eye  along  that  line,  1  find  the  given  loga- 
rithm 77342  under  the  column,  wit|;i  5  at  the  top ;  fo  that  the 
number  is  5935*, 

The  Number^  if  taken  out  by  this  precept^  will  be  either  the  Number 
required^  or  the  next  lefs. 

To  find  the  Number  anfijuering  any  Logarithm  to  5  Places  of  Figures 

nearly.  - 

Find  the  next  lefs  logarithm  to  the  given  x>ne,  and  take  the  differ- 
ence betwixt  it  and  the  given  one ;  alfo  take  the  difference  betwixt 
the  next  greater  logarithm,  and  next  lefs  to  the  given  one ;  then 
fay,  as  the  difl^erence  of  the  next  greater  and  next  lefs  is  to  10,  fo 
is  the  former  difference  to  the  correction  fought ;— as,  fuppofe  you 
would  find  the  number  to  the  logarithm  4.59632. 
4.59632  . 

4.59627  Theneareft  next  log.l  can  find  is  59627  rrits  num.  39470 
The  next  greater  ditto  is  596381=  39480 

5         -        -         -         Difference       ic  10 

Then  fay,  11 :  10 :  15  : 5  nearly  the  corredion  ;  which  I  add  to 
the  number  39470,  makes  the  number  fought  to  be  3947  5^  anfwer- 
ing  to  the  logarithm  4.59632. 

Note. — Aliquot  or  even  parts  may  be  taken  of  the  difference 
between  the  lefs  and  greater  logarithms,  where  it  can  be  done,  thus : 
In  this  lafl  5  is  nearly  the  half  of  1 1,  as  5,  the  number  fought,  is  of 
10,  the  difference  of  the  two  numbers  belonging  to  the  greater  and 
lefs  logarithms,  which  will  often  £ive  time  and  trouble. 

MULTI- 
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MULTIPLICATION  BY  LOGARITHMS. 

CASE    I. 

To  find  the  ProduSf  of  two  whole  or  mixed  Numbers, 


l^ultiply    76        Log.=i.88o8i 

by       54       -I        1-73239 

Produft  4104  =3.61320 


Multiply    76.4     Log.=:i.88309 
by  54  0.73239 

Prodod   412.56  =2.61548 


CASE    II. 

When  both,  or  cipher,  of  the  fraftions  are  lefs  than  unity,  as  if 
0.265  Log.  9.42325  Here  the  index  of  ^  fraction  is  9,  when 
0.031  8.49136    the  firft  decimal  figure,  as  2,  fends  in 

the  firft  decimal  place  j  but  if  it  fhould 


^008215  =7.91461  ftand  jn  the  fecond  decimal  place,  as  the 
3  in  .031, the  index  will  be8 ;  if  it  ftood  in  the  third  decimal  place, 
as  .CO31,  the  index  would  be  7*  Thus  the  number  of  cyphers  pre- 
fixed to  any  decimal,  and  the  index  of  that  decimal,  always  together 
make  9  ;  fo  that  if  you  take  the  number  of  cyphers  prefixed  to  the 
decimal  from,  9  remains  its  proper  index.  In  the  addition  rejedl  10 
in  the  fum  of  the  indids  ;  and  the  proper  produ£t^  or  value  of  the 
product,  will  be  obtajnec^;  By  reafon,  if  9  reprefent  the  index  of  a 
fraftion,  10  will  reprefent,  in  thiscilfe,  the'  index  of  unity.  Indeed 
the  index  of  unity  may  he  aflumed  cither  o,  10,  100,  &c.  as  you 
pleafe ;  but  generally,  for  moft  ufes,  is  not  wanted  to  be  more  than 
10,  as  in  the  fines,  tangents,  fecants,  &c.  As  7  or  8  places  of  de- 
cimals are  generally  fufficient  for  all  purpofes,  take  thefe  two  more 
examples: 


Mutiply'3.72         Log.=ro.57054 
by      0.00064  6.80618 


Multiply        59.4  Lo^.sr  1.77379 
by       .000031     ^         549136 

Produd  .0018414  7-26515 


Produft  .06*3808  7-3767* 

Here  the  remainder  to  9  is  2  in 
the  index  5  therefore  piefix  two  cy- 
phers to  the  number  of  the  log. 
23808  for  the  produd  required. 

DIVISION  BY  LOGARITHMS. 
CASE    I. 

To  divide  a  whole  or  mixed  Number  by  a  lefs  whole  or  mixed  Number* 

Rule.    From  the  logarithm  of  thedividend  fubtra<S  the  logarithm 
of  the  divifor,  and  the  remainder  is  the  logarithm  of  the  quotient. 


Divide  4104  by  54. 
4104    Its  logarithm  is     3.61321 
54    Its  logarithm  is      1*73239 

76        GlQolient    :=:     1.88082 


Divide  410.4  by  54. 
410.4    Its  logarithm  is     2.61321 
5.4    Its  logarithm  is    0.73239 

76.0  Quotient  s  i.88o8a 

CASK 
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CASE      II. 

When  both,  or  ekher,  fradions  are  lefs  than  unity  ? 


As  divide  .008215  by  .031 
•008215    It$log.  ig  7.91461 

.031     Its  log.  is  8.49136 

.265  Produd       9.42335 

Note. — In  the  indices  here  I 
borrow  10,  in  the  fame  manner  as 
I  flung  it  away  in  addition. 

Divide  .0023808  by  3.7a 
•0023808.    Its  jog.,  is       7*3767? 
3.72     Its  Jog,  is        0.57054 


Note.— If  I  had  affumed  the 
index  of  unity  100,  then  the  index 
of  the  firft  number  would  have 
been  97  or  97.91461, 
and  .03 1     98.49136 

99.42325 

So  that  99  is  the  index  of  the  firft 

decimal  place  under  100  in  this  cafe. 

Divide  59.4  by  .000031. 

59.4    Its  log.  is         1*77379 

.000031     Its  log.  is         5*49>3$ 


.00064       Quotient       6.8«6i8  I  .0001915    Its  quotient    6.26515 

Note.— Whatever  index  you  make  reprefent  unity,  omit  it -in 
the  fum  of  the  indices,  and  borrow  it  in  the  fubtrad:ion  of  indices, 
the  fum  or  remainder  will  be  Che  true  index  required. 

To  EXTRACT  tttE  ROOTS  in  LOGARITHMS. 

As  the  multiplying  the  logarithm  of  any  number  by  the  index 
<of  its  power  produces  the  logarithm  of  that  power ;  fo  the  dividon 
of  any  logarithm  by  its  propofed  index,  the  quotient  will  be  the  lo- 
garithm of  the  root  required. 


What  is  the  fquare  root  of  324  ? 
324  Its  logarithm  is      2)2.51054 

18  Log.  of  the  root  is      1*25  {27 


What  is  the  cube  root  of  10648  ? 
10648  Its  log.  is  3)4.02627 

22  log.  of  the  root  is      i  .34209 


To  find  any  propofed  root  of  any  decimal  fradion,  you  muit  firft 
prepare  the  index  for  the  divifion  of  the  propofed  power,  thus  :— * 
For  the  fquare  you  muft  add  jo  to  the  index  before  you  divide  it ; 
for  the  cube  you  muft  add  ao  to  its  in^ex  before  you  divide  it  \  and 
fo  on  for  the  root  of  any  power  propofed. 

What  is  the  cube  root  of  1 2  ^  ? 


Example. — What  is  the  fquare 

root  of  .001849? 
•001849    Its  log.  is  7.26694 

Add  10. 


2)17.26694 


.43Thciog.of.hc-.  ^g,g^^^^ 


root  18 


/ 


,I2C    The  log.  is 
Add 

Sum 
.5    Its  root 


9.09691 

23. 

W  II 

5>  29.09691 
=  9-69897 


The 
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The  APPLICATION  of  LOGARITHMS  in  meafuring 
Boards,'  Timber,  Glafs,  Stone,  and  all  kinds  of  Pack- 
ages, ufually  taken  on  board  S^ips*. 

^     *t  * 

Bequirieid  the  content  of  a  board  or 
plank  9I  feet  long  and  i|  foQt 
broad  ? 

Log.  of  9f  or  9;  5  is     0.97772 
1}  or  1.25  is     0.09691 

11.88  nearly  log  ofcont.  1.07465 
or  i  I  feet  lof  inches  nearly. 


Required  the  content  of  a  piece 
of  glafs  2.9  foot  long,  and  1.75 

'    broad  ?     ,. 

Log.  of  t  '  2.  9=:o.4624o 

1.75=0.24304 

5.075    '  =0.70544 

The  content  is  5.075  feet. 


In  like  manner  may  any  dimenfions  be  fquared,  and  the  content 
be  found. 

If  the  folid  content  be  required  of  any  box,  bale,  &c.  add  the  lo* 
garitfams  of  the  len^h,  breadth,  and  depth  together,  the  fum  will 

^  be  the  log.  of  the  folid  cohtent. 

'«. 

Example. — What  is  the  folid  content  of  a  box  whbfc  depth  is 
2.  7,  breadth  2,  3,  and  length  4.  5  feet,  . 

2.  7    Its  log.  is    0.43136 
.  2.  3    Its  log:  is 
4.  5     Its  log.  is 


0.36173 
0.65321 


Sum  equal  the  log.  of  the  oohtent 
feet  nearly. 


i.4463or:number27.95or28 


The  diameter  of  a  cafk  at  the  head  and  bung,  and  alfo  its  length, 
being  given,  to  find  its  content  in  beer  and  in  wine  meafure  ? 

iff.  Multiply  the  difference  of  the  head  and  biing  diameter  by  0,7, 
and  add  the  product  to  the  head  diameter  for  a  mean  diameter. 


BULB  FOR  WINE  MEASURE. 

Placedown  the  log.  of  themean 
^..  diameter  twice  the  log.  of  the 
length,  and  under  thefe  two  the 
condant  log.  7.53148,  the  fum  of 
thefe  four  logarithms  will  be  the 
log.  of  the  content,  abating  10  in 
the  fum  of  the  indices. 


RULE  FOR  BEER  MEASURE. 

Put  this  condant  log.  under  the 
two  former  logs,  always  7.444S4 
the  fum  of  the  four  logs,  will  be 
the  content  for  beer  gallons^  abaU 
ing  10  in  the  index. 


*  The  Author  has  lately  publifhcd  an  improved  Guntbr*s  Scale,  on  which 
the  foot  u  (iivided  into  ten  e^u^l  parts,  and  thefe  parts  fobdivided  into  ten  equal 
parts,  for  tiMpurpofc  of  taking  diincnfioxis,  and  calculating  by  logarithtiis  or  de« 
cimal  fradions.  ^ 

EXAM-* 


lOGARfTHMS.  ^5 

Example. — What  is  the  content  of  a  caflc  whofc  head  diaaie- 
ter  is  20,  the  bung  diameter  28,  and  length  40  inches  ? 

Bung  diameter       28 
Head  diameter       20 

8  Difference* 


5.6  Number  to  be  added  to 
The  head  diameter  20  o 


Mean  diameter  25.6 

FOR  WINE. 

Log.  of  meandiam.zr  \  ^'^Jt^ 

Length  40  =     i  .60206 
Conftant  log.    7 . 5  J 1 48 


Log,  of  89. 1 3  gallons     i  .95002 
the  content  for  wine. 


FOR  BEFR. 


C  J  .40824 

I  f. 40824 

J  .60206 

7.44484 


Anf.  73  gall.  =:  1.86338  of  beer, 


The  way  tbefe  two  conftant  multiplying  logarithms  were  found 
is  thus: 

jft.  The  area  of  a  circle,  whofe  diameter  is  unity,  is  7854  de- 
cimal parts  of  the  fquare  thereof;  fo  that  if  the  fquare  of  the  dia- 
meter of  any  circle  be  multiplied  by  ,'78541  the  produft  will  be  the- 
area  of  the  given  circle:  hence  ,7854  is  always  a  conftant  quantity 
whofe  logarithm  is  9.89509. 

2d.  If  the  area  of  a  circle  be  divided  by  231,  the  number  of  cubic 
inchqs  thej-e  are  in  a  wine  gallon, the  quotient  will  be  the  number 
>f  gallons  that  circular  area  contains,  at  i  inch  deep:  hence  231  is 
a  conftant  divifor.  Its  loijarithm  is  2.36361,  the  arithmetical  com- 
plement of  which  is  7.63639,  which  I  add  to  the  former  conftant 
Ibgarithm  9.89509 

The  fum    7.53148  abating  10  in  the  indices,  is  the  conftant  loga- 
rithm to  be  added,  as  per  rule,  for  wine  meafure. 

For  beer  meafure  the  divifor  is  always  282,  its  log.  is  2.45025, 
whof«  arithmetical  complement  is  7.54975 
Add  the  conftant  log.  9.89509 

Sum  7  44484,  the  conftant  loga- 
rithm for  beer  meafure,  as  per  rule,  omitting  10  in  the  index,  or 
tubtraS  2.45025  from  g. 89509 

Take  2.45025 


Remains  7.44484,  the  fame  as  above.  ' 

D 


Thf 


a6  tOOARITHMS. 

m 

Thf  eommm  Way  of  finding  a  Sbip''s  Tonnagt  at  London* 

Rule.— Multiply  the  length  of  the  keel  by  the  breadth  of  the 
beam,  and  that  product  by  half  the  breadth  of  the  beam,  and  divido 
the  laft  produ£l  by  94,  and  the  quotient  arifing  is  the  tonnage. 

Example. — Suppofe  a  fhip  72  feet  by  the  keel,  and  24  feet  by 
the  beani,  what  is  the  tonnage  ? 

r  ]Length  72         -        -        log.  is  1.S5733 

JBreadth  24        -        ^        do.        i. 38021 

Half-breadth     12        *        «.        do.        1.079 18 
Arith.  complement  of  log.  of  94,  do*       8.02687 

Tonnage  22Q.6  -        -        -         2.34359  Anfwer. 

7$  find  the  Logarithm  of  the^jSineSj  Tangents^  and  Secants^  belonging 
to  any  N^mher  of  Degreei^  and  Minutes  required, 

•4-  •  *  .  . 

If  thc'require^T  degrees  be: lefs  tKaib  4S,  feek  the  degrees  on  the 
top,  and  the  minutes  in  th'i^  left-hiihd^cpiumn,  marked  M,  againft 
wHich^  in  the  cpluhur;  jSgi^ed  la.t  the  tj^p  with  the  propofed  namoy 
ftands  the  fitie,  ^gefit,'ai^(ifec^t  required ;  but  when  the  degrees 
given  are  more'ih^n  45,"^  f^lclf  tlie  degrees  at  the  bottpni,  and  the 
minutes  in  the  righuhand  cpfumn^  marked  M  at  the  bottom,  and 
the  propofed  "name  at  ihe  bdttdm.  Here  it  may  be  obferved,  that 
the  degrees  at  thp  top,  a^d- minutes  at  the  left-hand  column,  added 
to  the  degrees  at  the  boctoui^apd  minutes  in  the  right-rhand  column, 
always  make  90  j  hence,  if  a  fine  be  looked  for,  the  co-fine  or  com- 
plement will  be  found  in  the  adjoining  column,  the  fame  may  be 
ebferved  of  tangents  and  fecants. 


EjcampleIL  Required  the  log. 
tangent  of  67*^  45' ? 
find  67°  at  the  bottom  of  the 
page,  and  45'  at  the  right-hand 
column  marked  M  at  the  bottom^ 
againft  this,  in  the  column  mark- 
ed Tangent  at  the  bottom,  ftands 
10  388 1 6, which  is  the  logarith<;;i. 
required. 


Example  I.  Required  the  log. 
fine  of  28^  37'? 
Find  28  at  the  top  of  the  page, 
and,  in  the    left-hand    column, 
marked  M  at  the  top,  find  37  s 
againft  which,    in  the  column 
marjced    with    the  word   Sine, 
ftands  9.68029,  the  logarithm  of 
the  fine  of  28"  37' required.  The 
fame  maybe  obferved  of  tangents  I 
and  fecants.  I 

Having  the  fine,  tangent,  and  fecant,  the  co-fine,  co-tangent, 
co-fecant,  are  always  found  in  the  adjoining  columns. 

The  logarithm  to  ai>y  number  of  degrees  above  90%  is  found  by 
fubtrafling  the  given  degrees  from  180%  and  taking  the  logarithip 
pf  the  remainder ;  or,  if  90®  be  fubtrafted  from  the  given  fine,  and 
|h^  log,  co^An?  of  the  remainder  }^%  taken  jit  will  |ivc  th*  fame, 

7i 


Tojindtbe  Dignes^  Minutis^  and  Sgcdndsy  c9rr^ponding  U  any  given 

Logarithm* 

If  the  degrees,  minutes,  and  feconds,  be  Wanted  to  a  given  loga^ 
rithmic  fine,  or  co-fine  thus  found,  and  the  next  greater,  and  the 
next  lefs  than  the  given  logarithm,  and  the  difference  between  the 
given  logarithm  and  the  next  lefs  if  a  fine,  and  the  next  greater  if 
a  co-fine ;  then  fay,  as  the  difference  between  the  next  greater 
and  next  lefs  is  to  60'',  fo  i^  the  difference  between  tihe  next  lefs,  if  a 
fine,  and  the  next  greater  if  a  co-fine,  to  the  number  of  feconds  to 
be  annexed  to  the  degrees  and  minutes  found  before4 

Example  I.'^^Find  the  degrees,  minutes^  and  feconds,  corrcr 
fponding  to  the  log.  fine  9.61405  ? 

Next  lefs  log.    9.61382        Next  lefs  log.  9.61382 
Next  greater     9.61411        Given log^        9.61405 

29  23 

Here  the  given  log  is  found  ftanding  between  24®  16',  and  24^ 
17';  then,  as  29  is  to  60,  fo  is  23  to  48^  which,  annexed  to  2^^ 
16',  gives  24®  16'  48",  anfwering  tQ  log.  9.6i405«   • 

Example  IL— Find  the  degrees,  minutes,  and  feconds,  C9rre- 
fponding  to  the  log.  co-fine  9*43297.  ? 

The  nearefl  found  between  74®  16',  ahd  74^  17'. 
74**  16'  Next  greater  log.     9.43323    Next  greater  log*  9  43323 
74**  1 7' Next  lefs  •     9.43^78     Given  log.  943297 

DifF.      45  DifF.        26 

Now,  as  45  is  to  6c,  fo  is  26  to  34",  which,  annexed  to  74^  16 
gives  74**  16'  34",  the  ^degrees,  minutes,  and  feconds  required.    . 

Tojind  the  Logarithm  of  the  Sine  or  Co-fine^  for  Degrees ^  Minutes^ 

and  Seconds. 

Rule. — Find  the  logarithm  to  the  degrees  and  minutes  as  be- 
fore; take  the  difference  between  the  logarithm  and  the  next 
greater  in  the  fine^  but,  if  a  corfine,  the  next  lefs  ;  multiplv  this 
difference  by  the  odd  feconds,  and  divide  the  produft  by  60  ;  add 
the  quotient  to  the  right  hand  of  the  log.  of  the  degrees  and  mi- 
nutes, if  a  fine,  tut  fubtraft  it  if  a  co-fine,  the  fum  or  diflenncc 
will  be  the  logarithm,  fine,  or  co-fine  required. 

Da  Example 


ii 


CJOMETRICAL    PROPOSITIONS. 


Example  I.  Required  the  log. 

fine  of  V  i6'48"? 
Sine  of    24°  J  6'  9.61382 

Sine  of    24°  if  9.61411 

DifF.  2Q 

Now  29  multiplied  by  48 
gives  1392  ;  this,  divided  by  60, 
the  quotient,  is  23,  which,  added 
to  9  61382,  gives  9.61405,  the 
log.  of  24^  16' -1.8". 


ExAMPirE  II.  What  is  the  log. 

co-fineof74^  16'  34"? 
Log.  co-fine  of  74**  16'  943323 
Log.  co-fine  of  74°  17'  9.43278 

Diff,  45 
Now  45  multiplied  by  34=2^ 
1530;  this,  divided  by  60,  gives 
the  quotient  26  nearly ;  apd  26 
fiibtrafled  from  9.43323,  leaves 
9.43297,  the  log,  co-fine  of 
74'  16',  34". 


If  the  given  fecohds,be'||  :|,4>  !•  ^^  h  ^^  any  othereven  parts 
of  a  minute,  the  like  psirjjs  ma j^  be  taken  oflF  the  difference  of  the 
logarithms,  and  ^disd  or  fMlattradl^d  <as  above,  which  may  be  fre- 
quently done  by  iofpcsftion.-^  .  ^ 

Tlo  find  the  Arithmetical  Comj^knunt^  any  Logarithm. 

_    •  ■**■''' 

The  cotnplement  arithni^ic  of  ^y  logarithm,  is  what  it  wants 

of  10.00000  or  2p.0006Oy  ara|^  js^ufed  fo,  avoid  fubtr^dtion.     For 

finding  it  this  is  the  rule:  Tak^- the  refidue  or  remainder  of  the 

firft  figure  from  9,  andfo  of  the  reft,  tfll  you  come  to  the  laft  figurej 

of  which  take  iti  remainder  from./Qt  ^^^  *^  is  done. 

Example  L— rKWcfuld  hav^  the  complement  arithmetic  of 
9.62595? 

For  the  firft  figure  9,  write  0 ;  for  6,  3 ;  for  2,  7  j  for  5,  4  ;  for 
9,  o  ;  and  for  the  laft  figure  5,  write  5  f  and  fo  you  have  0^37405 
for  the  complement  arithmetic  fought. 

Example  II.— The  complement  arithmetic  of  10.33133? 

For  o,  write  9,  ahd  fo  on  as  before  diredled,^  and  then  you  will 
have  9.66867,  which  is  the  complement  arithmetic  of  20.33133* 
Or  thus : 


From 
Take 


lO.COOOO 

9.62595 

0.3740s 


From 
Take 


20.00000 
1033133 


9.66867 

It  will  be  neceflary  for  the  Reader  to  make  hlmfelf  well  acquaint- 
ed with  the  following  propofitions,  as  he  will  find  them  ufeful 
when  he  goes  into  Trigonometry,  which  are  here  rendered  plain 
and  e^fy  to  be  underftood : 

Proposition  I. — If  a  right  line  ftands  upon,  or  meets  with 
another  right  line,  and  makes  angles  with  it,  the  two  angles  taken 
together  will  be  two  right  angles,  or  two  angles  equal  to  two 
right  angles. 

Let 


CCOHZTRICAL    PROpOSlTIOHa 

Let  the  line  CD  meet  AB  in  D;  an  D 
CK&  the  perpendicular  DE,  with  the  chtrd 
of  60°  in  your  compafles,  and  one  foot  in 
D  defcribethe  arch  A£B,  which  will  be  a 

femicircle  or  180';  of  which  AB  is  the 

diameter,  and  the  angles  ADE  and  BDE  ^ 
are  quadrants,  each  90",  bccaufe  -ED  is 
perpendicular  to  AB  ;  now  the  angle  BDC  is  lefs  than  90°,  fince 
the  twro  angles  together  make  neither  more  nor  Icfs  than  180**  or  a 
femicircle  }  confcquenily  any  number  of  right  tines  ftanding  upoa 
the  fame  fide  of  the  line  AB,  and  coming  from  the  fame  point  D, 
the  fum  of  all  the  angles  formed  by  fuch  right  lines,  cannot  exceed 
180°.  If  the  angle  BDC  be  fubtrafled  from  180",  the  remainder 
will  be  the  angle  CDA  ;  or  if  the  angle  ADC  is  given,  the  anijle 
BDC  is  found  in  the  fame  manner. 

Proposition  II. — If  two  right  line*  croft  each  other,  the  an- 
gles which  are  oppollte  are  caual  one  to  the  other. 

Let  the  two  lines  AD  and  CB  crofs  each 
other  in  the  point  E.  With  the  chord  of  60% 
or  any  csnvenient  radius,  In  your  Com- 
paOes,  and  one  foot  in  £,  describe  a  circle  i 
then,  by  meafuring  the  angles,  it  will  be  / 
found  that  the  angle  AEB  is  equal  to  the  i 
angle  CED,  and  that  the  angle  AEC  is  \ 
equal   to  the  angle  BED;  for  the  angle 
AEB,  added  to  the  angle  AEC,  makes  a 
femicircle  J  and  fo  do  ihe  angles  BED  and  ^ 
DEC  ;  and  alt  the  angles  taken  together, 
make  360°. 

Proposition  III — If  a  right  line  crofs  two  parallel  lines  ^^^ 
outward  angles  will  be  each  equal  to  the  inward  and  oppofite  ones. 

Let  the  lines  AB  and  CD  be  parallel 
lines,  and  EF  the  line  tliat  cuts  them 
in  the  points  G  and  H,  With  th-s 
chord  of  60'  in  your  compafTcs,  and 
one  foot  on  G  and  H,  defcribe  the 
arches  BEA  and  DEC,  which  will  be 
each  a  femicircle  ;  now,  by  meafuring  1 
the  angles  BGE  and  AGE,  they 
will  be  found  equal  to  the  angles 
DHE  and  EHC,  and  each  equal  to 
180,  by  the  fiiH  propofition.  In  like 
/nannet  it  may  be  proved,  that  the  two  outward  angles  are  equal 
to  the  two  inward  and  oppofue  ones. 

PilO- 


3^ 
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Proposition  IV.. — In  every  plane  triangle,  whether  right  of 
obliquej  the  three  angles  are  equal  to  two  right  anglesy  or  i8o% 


In  the  triangle  AGS  dr^Vr  CD  parallel  to  AB  through 
the  point  G  j  on  which-  point,  with  the  chord  of  60^,  or  any 
convenient  radius,  defcribe  a  circle;  and,  with  the  fame  radius^ 
on  A  and  B  defcribe  arches ;  i\ow^  by  the  laft  propofition,  the 
angle  AGB  will  be  equal. to  the  angles  FG£^  and  the  angled 
ABG  will  be  equal  to  the  angles  CGE,  and  the  angle  BAG 
is  equal  to  the  angle  DQF.:  now,  fmce  the  oppoiite  angles  are 
equal,  the  angles  DGF,  FGr£,  |ind  EGC,  together,  make  a  fe- 
micircle,  or  180®  ;  therefore  it  ft  plain  that  the  three  angles  of  a 
plane  triangle,  whether  right,  acute,  or  obtufe,  together,  are 
equal  to  two  right  anglo^^df  i8o*^;/Hence  it  follows  that,  as  the 
right  angle  BAG,  Fig*  '2i  is.  9^%  the  other  two  acute  angles, 
ABQ,  and  AGB,  taken* together j'' can, be  no  more  than  90°; 
therefore,  if  one  of  the  acute'angles,  in  a  right-angled  triangle,  be 
given,  the  other  is  found  by  ftbtrafting  the  given  angle  from  90*^, 
And  in  any  oblique-angled  triarigle,  if  one  of  the  angles  be  given, 
the  fum  of  the  other  two  is  found  by  fubtradling  the  given  angle 
from  180^;  and  if  two  angles  are  given,  the  third  is  found  by  fub- 
travSing  the  fum  of  the  two  angles  from  180".     , 

Proposition  V. — In  every  plane  triangle,  if  one  of  its  fides 
be  produced,  the  outward  angle  will  be  equal  to  the  two  inward 
oppofite  angles. 

Let  ABC  be  the  triangle,  and  CD 
the  fide  produced,  with  the  chord  of 
60°,  or  any  other  radius,  defcribe  arches 
on  AB  and  C,  draw  CE  parallel  to  A 
B  ;  then,  by  the  third  propofition,  the 
angle  ACE  muft  be  equal  to  the  angle 
BAC,  and  the  angle  DCE  equal  to  the 

angle  CBA ;  therefore  the  outward  angl^  DC  A  is  equal  to  the  two 
inward  oppofite  angles  ACB,  and  BAC;  which  may  be  eafily 
proved  by  meafuring  the  angles  by  the  line  of  chords  on  the  plane 
jfcale.  ^ 

Note*— I  hope  the  learned  Mathematician  will  excufe  the  me- 
thod here  taken  of  demonftrating  the  above  propofitions  in  a  me- 
chanical munner,  judging  it  bell  adapted  to  the  capacity  of  ihofe 

•  for 
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for  whofe  ufe  this  book  is  intended,  not  doubting  but  thtf  Teacher 
will,  as  I  always  do,  demonftrate  them  in  a  more  geomttrical 
manner  to  thofe  who  are  capable  of  receiving  fuch. 


TRIGONOMETR  Y. 

PLAIN  Trigonometry  is  the  art  of  meafuring  plane  triangles, 
by  comparing  the  fides  and  angles  together  by  known  anal«* 
gies;  whereby  three  things  being  given,  a  fourth  may  be  found,  on 
condition  that  oms  of  them  be  a  fide  :  but  as  angles  are  meafured 
by  the  arch  of  a  circle,  defcribed  upon  their  angular  points,  and 
the  proportions  that  thefe  arches  beat  to  right  lines  cannot  be  ex- 
aftly  found  5  therefore  the  writers  on  Trigonometry  have  applied 
right  lines  to  thefe  arches,  that  the  proportion  they  bear  to  the 
jides  of  a  plane  triangle  may  be  found. 

The  right  lines  applied  to  a  circle  are: 

ift.  A  Chord,  or  the  fub- 
tenfe  of  an  arch,  is  a  right  line 
that  divides  the  circle  into  two 
unequal  parts,  and  is  a  chord 
to  them  both,  as  DH  is  the 
chord  of  the  arche$  DH  and 
DAH. 

2d.  A  Right  Sine  of  an 
arch  is,  a  right  line  drawn  from 
one  end  or  termination  of  an 
arch  perpendicular  to  the  ra-r 
dius ;  or  it  is  half  the  chord  of 
twice  the  arch ;  fo  that  RS  is 
the  fine  of  the  arch  AS,  and 
6Z  the  co-fine. 

3d.  A  VessedSine  is  that 
part  of  the  diameter  contained 
between  the  right  fine,  and  the 
arch,  as  RA  and  RCD,  is  the  verfed  fine  of  SHD,  or  DEP,  its 
equal. 

4th,  A  Tangent  of  an  arch  is  ^  right  line  drawn  perpendicu- 
lar to  the  end  of  the  diameter,  juft  touching  the  arch,  as  AT  is  the 
tangent  of  the  arch  AS,  and  HG  the  co-tangent, 

5th.  A  Secant  of  an  arch  is  a  right  line  drawn  from  the  centra 
through  the  circumference,  and  produced  until  it  cuts  the  tangent 
as  CT. 

Note  — 'The  fine,  tangent,  and  fecant  of  the  complement  of 
an  arch,  is  called  the'Co-fine>  co^-tangent,  and  co-fecant  of  that 
»rch. 

Tbe  fines^  tangents^  and  f<rcaats  of  an  arch^  axe  faid  to  be  the 

meafar^ 
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meafureoffo  many  degrees  as  that  arch  contains  parts  of  36odeu 
grees  ;  To  that  the  radius  being  the  fine  of  a  quadrant,  or  a  fourth 
part  of  a  circle,  contains  90°,  thus :  The  radius  is  always  equal  to 
the  fine  of  90^,  as  is  the  chord  of  60%  and  the  tangent  of  45%  all 
the  three  being  each  equal  to  the  radius  :  and  that  the  fine,  tangent, 
and  fecanr  of  an  arch  is  equal  to  the  fine,  tangent,  and  fecant  of  an 
arch,  as  much  above  90  degrees  as  the  former  was  deficient  of  90  ; 
thus  the  fine,  tangent,  or  fecant  of  80°  is  =  loo**,  of  70°  is  1 10% 
of  60°  is  =z  120**,  of  40°  is  =z  140°,  &c.  fo  that  in  taking  out  the 
logarithms  of  fines,  tangents,  or  fecants,  for  any  number  of  de- 
grees above  90%  the  given  angle  muft  be  fubtradled  from  180^, 
and  the  logarithm  of  the  remainder  be  taken  j  or  fubtraft  qo®  from 
the  given  an^le,  and  take  the  log.  co--fine,  co-tangent,  or  co-fecant 
of  the  remainder^ 

Notwithjianding  what  hasieenfaidtn  Geometry^  it  may  not  be  improper 

hiTi  io  obferve  thaty 

'■'''■'■" 
ift.  The  fewefi:.i)iimber  of  right  lines  that  can  include  a  fpace 

are  three;  which  is- called  a  triangle,  or  three  cornered  figure,  and 

confifts  of  fix  paftis,  viz,  three  fides  and  three  angles, 

2d.  In  every  triangle  the  greateft  fide  is  oppofite  the  greateft  an* 
gle;  confequently,  the!  gr€d4«ft  angle  is  oppofite  the  greateft  fide. 

3d.  In  every  triangle  equ4  fides  fubtend  or  ftand  againft  equal 
angles.  ,.  '   ;■  r^ 

4th.  In  every  plane  triangle  the  three  angles  together  are  equal 
180''. — See  Prob.  3d,  in  Geometry. 

5th.  If  in  a  triangle,  one  angle  be  right  or  obtufe,  the  reft  are 
dcutej  and  if  one  angle  in  a  triangle  be  right,  the  other  two  taken 
together^  make  one  right  angle,  or  90*!;  wherefore,  ifx)neofthe 
^cute  angles,  in  a  right-angled  triangle,  be  known,  the  other  is 
found  bymbtrafling  the  known  angle  f  om  90^ 

6th.  In  every  plane  triangle,  if  one  of  the  angles  be  given  or 
known,  the  fum  of  the  other  two  is  found  by  fubtrafling  the  given 
angle  from  180%  and  if  two  of  the  angles  be  known  or  given,  the 
t|iird  is  found  by  fubtrafting  their  fum  from  180®. 

7th,  The  complement  of  an  angle  is  what  it  wants  of  90°. 

8th,  Th^  fupplement  of  an  angle  is  what  it  wants  of  i8o°, 

9th.  All  angles  are  mcafured  by  the  arch  of  a  circle,  defcribed 
^bout  their  angular  points  with  the  chord  of  60'',  and  faid  to  be 
greater  or  lefs,  according  to  the  number  of  degrees  or  parts  to  be 
contained  between  their  legs  ;  which  legs  may  be  fuppofed  to  be 
y^rds,  mile^,  leagues,  &c,  and  are  meafured  on  a  fcale  of  equal 
parts. 

joth,  A  circle  defcribed  with  a  chord  of  60°,  the  circumference 
will  contain  four  right  angles,  or  360^,  the  quadrant  90^,  and  fe^ 
(nicircle  180^. 

iltb*  The  singles  of  (wo  triangles  may  be  refpe£tively  .equal, 

although 
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iltKougti  their  fides  may  be  nnequal.  Therefore,  amone  the  things 
given^  in  order  to  find  the  reft,  one  of  them  muft  be  a  fide. 

in  Trigonometry,  the  three  parts  given,  in  all  triangles,  muft 
be  either 

ift.  Two  fides  and  an  angle  oppofite  one  of  them. 

2d.  't'vro  angles  and  a  fide  oppofite  one  of  them. 

3d.  Two  fides  and  the  included  angle. 

4th,  Three  fides. 

In  either  cafes,  the  other  three  things  may  be  found  by  help  of 
tbe  table  of  logarithms,  artificial  fines,  tangents,  and  fecants,  by 
the  following  axioms  -,  as  well  as  by  the  foregoing  conftru£tions. 

Jj*  It  may  not  be  itapropcr  hcrt  to  obfcnrc,  that  the  properties  of  a  right* 
angled  triangle  depend  on  the  47th  proportion  of  the  firftbook  of  Kuclid^  where 
it  is  demonftrated,  that 

In  every  right-angled  trianglei  the  fquare  of  the  hypothenufeior  longeft  fide^ 
is  equal  to  the  Aim  of  the  fquares  of  the  other  two  mies  or  legs ;  confequently^ 
having  the  fquares  of  the  bafe  and  perpendicular,  the  fquare  root  of  their  fum 
will  be  the  length  of  the  hypothenufe. 

Andy  if  the  fqvare  of  die  bafe  be  fubtrafted  from  the  fouare  of  the  hypo« 
theuufci  the  fquare  root  •f  the  remainder  will  be  the  length  of  the  perpendi« 
cular. 

And,  if  the  fquare  of  the  perpendicular  be  fubtra£ltd  from  the  fquare  of  tho 
hypothenufe,  the  fquare  root  of  the  remainder  will  be  the  length  df  the  bafei 
confequently,  by  having  any  two  Ades  of  alright- angled  triangle,  the  third  fide 
may  be  found. 

Thus  the  lines  of  the  lengths  5,  4,  39  (or  thdr  doubles,  trebles,  &c.}  \iili 
form  a  rieht-angled  triangle. 

Now  the  fquare  of  5  is  25,  thff  fquare  of  4  is  16,  and  the  fquare  of  3  is  9  j 
then  x6  and  9  is  25,  its  root  is  5,  the  length  of  the  hypothenufe;  and,  if  16 
be  fubtra£led  from  25,  the  remainder  is  9,  its  root  is  3,  the  length  of  the  pc»» 
pendicular;  again,  if  9  be  fubtra6tcd  from  15,  the  remainder  is  16,  its  root  is 
4»  the  lenzth  of  the  bafe :  the  fame  of  any  other  numbers,  which  may  be  rea- 
dily done  by  the  logarithms,  or  by  the  eytradion  of  the  fquare  root. 

7be  Sfilution  ofthifeveral  Cafis^  in  Plain  Trigontnutrh  depend  upon 
four  Prepofitiom^  called  Axioms^  vjhich  the  Learner  Jhould  get  per^ 
feSlly  hj  Heart. — We  Jhall  here  give  thefirjl  Axiom  onfy^  and  the, 
reji  before  we  begin  Oblique  Sailing. 

AXIOM  I. 

In  any  right-angled  plane  triangle. 

If  the  hypothenufe  be  made  the  radius  of  a  circle,  the  other  two 
fides,  or  legs,  will  be  the  fines  of  their  oppofite  angles  ;  but 

If  either  of  the  legs,  including  the  right  angle,  be  made  the  ra«* 
dius  of  a  circle,  the  other  leg  will  be  the  tangent  of  its  oppofite  an- 
gle, and  the  hypothenufe  the  fecant  of  the  fame  angle. 

E  For 


»l  • . 
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For  let  the  three  following  triangles  hstre  their  fides  and  angles 
equal  j 


\ 


« 


•   B 


y  ' 


I 

i 


..^.•••". 


■a 


It  is  plain,  by  comparing  thefe  With  the  firft  figure  in  Trigono- 
metry, that,  talcing  the  hypothenufe  A B  as  radius,  in  your  com- 
pafies,  and  on  A  and  Bdefcribe  circles,  CB  will  be  the  fine  of  the 
^ngle  BAG,  and  C A  will  be  the  fine  of  the  angle  ABC)  and  BC 
will  be  the  fine  of  half  the  arch*  BD,.  or  the  fine  of  half  the  angle 
BAD,  being  half  the. chord  .of. twice  the  arch;  but,  taking  the 
bale  AC,  as  a  radius,  in  your  conlpafles,  and  with  one  foot  in  A 
defcribq  a  circle,  it  is  plain  that  CB  will  be  the  tangent,  and  AB 
the  fecant  of  the  fame  angle;  but  if  CB,  the  perpendicular,  be 
taken  as  the  radius,  and  a  circle  be  defer ibed  on  B,  then  will  AC 
be  the  taftgent  of  its  oppofite  angle  ABC,  and  the  hypothenufe  the 
fecant  of  the  (ame  angle :  for  it  fhpuld  be  remembered,  that  when 
any  one  of  the  legs  becomes  a  tangent  of  its  oppofite  ingle,  the 
hypothenufe  always  accompanying  it,  becomes  the  fecant  of  the 
fame  angle.  ■   ^      _ 

Now  fince,  by  making  any  of  the  fides  of  a  right-angled  trian*  , 
gle  the  radius  of  a  circle,  we  can  readily  find  the  names  or  deno- 
minations of  the  other  fide,  it  comes  next  to  be  confidered  what 
parts  or  things  are  given,  and  what  required,  in  order  to  fiate  the 
queftion.  In  this  cafe  we  fhall  compare  Trigonometry  with  the 
Rule  of  Three  in  common  Arithmetic  j  where  we  are  taught  to 
confider  what  name  or  denomination  the  anfwer  is  to  be  of,  which 
name  muft  always  be  made  the  fecond  term  in  ftating  the  queftion; 
if  pounds  are  to  be  the  fourth  number,  or  anfwer,  then  pouhds  muft 
be  the  fecond  term ;  if  yards  are  to  be  the  anfwer,  then  yards  muft  \. 
be  the  fecond  term.  As  for  example,  if  60.  yards  coft  ;^.I20,  what 
WJH  90  yards  coft?  Then  pounds  being  wanted, •  pounds  muft  be 
t*he  lecond  term. 

If  60  yards  coft ;^.  120,  what  will  90  yards  coft? 

90 


6,0)1080(0(180  Anfwer, 
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It  IS  the  fame  in  Trigonometry  ;  for  if  the  fourth  number,  or 
.atnfwer,  is  to  be  an  angle,  an  angle  implied  tnuft  be  the  fecond 
term,  and  fides  the  firft  and  third  terms ;  but  when  a  fide  is  re- 
quired, a  fide  muft  be  placed  the  fecond  term,  and  angles  the  firft  and 
third  terms,  in  ftating  the  queftion ;  confequently,  in  all  queftions 
in  Trigonometry,  if  a  fide  is  required,  you  muft  begin  with  an  angle 
•  or  radius^  which  is  always  confidered  as  a  given  angle,  equal  to 
90^  i  but  when  an  angle  is  required,  then  you  muft  begin  with  a 
known  fine. 

In  the  Rule  of  Three  we  multiply  the  fecond  and  third  terms 
together,  and  divide  that  product  by  the  firft  term,  and  the  quotient 
will  bethe'fourth  number  fought,  and  of  the  iame  denomination 
the  fecond  term  is  of.  Now,  fince  the  addition  of  logarithms  an- 
fwers  the  purpofe  of  multiplication  of  whole  numbers,  and  fubtrac- 
tion  that  of  divlfion,  add  the  logarithms  of  the  fecond  and  third 
terms  together,  and  from  their  fum  fubtraft  the  logarithm  of  the 
firft  term,  the  remainder  will  be  the  logarithn^  of  the  fourth  term. 
Or  to  the  complement  arithmetic  of  the  logarithm  of  the  firft  term, 
add  the  logarithms  of  the  fecond  and  third  term,  the  fum  abating 
radius  will  give  the  lame  anfwer. 

As  log.      ..    60    ..».        1.77815        Coar.  8.22185 
Is  to  log.  of  120    ....        2.97918  2.07918 

So  is  log.  ,.  -90    ....         1.95424  ^•9543^4 

Add        4.03342  12.25527 

Firft  term  fub.  60      is  1.77815 

To  anfwer     180       ==        t.25527 

Here  it  is  plain  the  logarithms  give  the  fame  anfwer  as  that  given 
by  the  Rule  of  Three. 

In  a  right-angled  triangle  there  are  always  two  fides,  or  the 
angles  and  one  fide  given,  to  find  the  reft. 

To  find  a  fide,  any  fide  may  be  made  radius ;  then  fay,  as  the 
name  of  the  given  fide  is  to  the  given  fide,  fo  is  the  name  of  the 
fide  required  to  the  fide  required,  which  muft  be  found  among  the 
logarithms. 

To  find  an  angle,  one  of  (he  gitdkfi^l^s  muft  be  made  radius ; 
then  fay,  as  the  fide  made  radius  is  (Radius,  fo  is  the  other  given 
fide  to  the  fine,  tangent,  or  fecant,  Hy  it  reprefented  ;  which  be- 
ing  looked  for  in  the  table  of  fines,  tangents,  and  fecants,  there 
will  be  found  the  degrees  and  minutes  correfponding  to  the  angle 
required. 

E  2  Solution 
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Solution  of  the  Six  Cafes  in  Right-angled  Trigonometfn/f 

CASE  L 

The  Angle  and  Hyppthenufe  given^  to  find  the  Legs^ 
Given  the  hypothenufib  AC  250  leag.  and  the  angle  oppofite  (p 
the  bafe  CB=54*  30',  to  find  thcj  bafe  CB  and  perpen(Jicular  4B. 

By  CONSTRUCTION. 
Dr;aw  the  bafe  CB  of  any  length*  <>    m 

on  C  defcribe  tfie  arch  D£,  from  £ 
to  D  lay  off  35^  30^,  through  C  and 
p  draw  a  line,  which  muft  be  equal 
jto  250  J  from  A  let  fell  the  perpen-? 
jdicular  AB,  to  cut  Cfi  in  B,  and  it 
is  done ;  for  CB  will  be  203.5,  an4 
AB=:  145.2. 


BAC  #'j^ 


^  005  Id 


By  CALCULATION. 

By  making  the  Hypothenufe  CA  Radias,  it  will  be, 
r»_  n^A  xu^  L^r-  o  ^p^  g^j  ^j^^  perpendicular  AB. 

As  radius  1 9.00000 

Is  to  the  hypotb.  CA  259    z.^gyg^ 
So  is  fine  ang.  C  35?  30'      976395 


To  find  the  bafe  BC. 

« ■ 

As  radius  lo^ooooo 

Is  to  thchypoth.  CA  250    2.39794 
Soisthefineang.A54**3o'  9.91069 


12.30863 
lo.oopob 

To  the  bafe  BG=203.5      2.30863 


•r 


12.16189 

10.00000 

<■ 

To  the  per.  AB  145.2        2.16189 


By  making  the  Bafe  Radius,  the  Proportion  by  Axiom  the  firft, 

will  be, 


To  find  the  bafe  BC. 
As  fee.  ang.  C  35^  30'  10.08931 
Is  to  hypo.  ACZZ250  2-39794 
So  is  radius  10.00000 


12.39794 
10.08931 


To  the  bafe  BC=:?03,5     2.30863 


To  find  the  perpendicular  AB. 
As  fee.  ang.  C  35^  30'      10.0893 1 
Is  to  hypoth.  Ad=250      2.397§4 
So  is  tang. ang.  C  35*^  30^  9.85327 

12.25121 

10.08931 


To  the  per.  A^  145,2=;    2.16190 


By  making  the  Perpendicular  Radius,  by  Axiom  the  firftit  will  be, 
''       Tofindthel>afeBC.  '  ^ -^   •   •  -     •      ^- 

As  fee.  anff.  A  54^  30^  1 0.2 3605 
Is  (o  hypoth.  AC  250  2.39794 
soistang.  an.  A5^**3o'  10.14673 


I2.5446;z 
ip.23605 

To  the  bafe  BCs=:203><     2.3086;^ 


To  hnd  the  perpendicular.  AB. 
As  fee.  ang.  A  54^  30'     ] 0.2360  j 
Is  to  hypoth.  AC  250       «.J9794 
So  is  radiu9  lo.ooopo 

12.39794 
^0.2360^ 


N    «..   . 


To  the  per.sAS  1451Z     2i6(8(} 
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NoTE.-r^In  the  firft  ftating,  where  the  liypotbenufe  is  made  ra* 
41us,  the  fum  of  the  logarithms  of  the  fecond  arid  ^hird  terms  are 
1^^30863,  frpm  which  it  is  eafy  to  fubtra^^  the  logarithm  of  |h^ 
jSrft  term ;  for  you  may  either  cancel  it,  or  leave  it  out;  and  then 
caH  ofF  the  fint  figure  towards  the  left  hanid,  and  it  will  leave  th<r 
logarithm  2.30863,  the  fame  as  if  io.oqooo  had  been  fet  dbwn 
and  fubtra£ted  from  it ;  and,  indeed,  the  five  cyphers  may  be  al« 
l^s  omitted  in  the  radius,  and  only  the  ind^x  10  fet  down. 

it  will  greatly  expedite  the  working  the  proportions  by  loga- 
rithms, if  the  two  or  all  the  ftatings  be  firft  madej  and  then  the 
fines,  tangents,  or  fecants,  may  be  taken  out  at  one  opening  of 
the  book ;  for  if  one  angle  of  a  right-angled  triangle  be  given,  the 
logarithm  of  its  complement,  or  the  other  angle,  whether  fihe, 
tangent,  or  fecant^  is  found  in  the  adjoining  cplumn,  wilhoutlie^ 
ing  at  the  trouble  of  fubtra£ting  the  given  angle  from  90^.  If  the 
given  angle  be  lefs*  than  45  degrees,  it  is  found  at  the  top  of  the 
table,  and  the  minutes  in  the  left-hand  column  reckoned  downi* 
wards,  and  its  complement  is  found  at  the  bottom,  and  the  minutes 
on  the  right-hand  column,  On  the  contrary,  if  the  given  angle 
is  found  at  the  bottom,  its  complement,  or  the  other,  angle,  will  be 
at  the  top  of  the  table,  and  the  minutes  in  the  left-hand  column, 
againft  lyhich  is  the  Idg.  fine,  tangent^  or  fecant,  correfponding  t^ 
it. 

B^  GUNTER's  SCALE, 

In  all  proportidns  wrought  by  Gunter's  Scale,  when  the  firft  and 
fecond  terms  are  of  the  fame  kind,  then  the  extent  from  the  firft 
term  to  the  fecond,  will  reach  from  the  third  to  the  fourth; 

Or  whei>  the  firft  and  third  terms  are  ofthe  fame  kind. 

The  extent  from  the  firft  term  to  the  third  will  regch  from  the 
fecond  to  the  fourth  ;  that  is,  fet  one  point  of  the  compafles  on  the 
divifion  expreffing  the  fecond  term,  then,  without  altering  the 
opening  ofthe  compafies,  fet  one  point  on  the  divifion  reprefeiuing- 
the  third  term>  pr  fecond  term^  and  the  other  point  will  fallpn  the 
divifion  fhewing  the  fourth  term  or  anfwer. 

Now,  in  this  laft  cafe,  it  will  run  thus : 

Extend  from  radius,  or  90**,  to  54**  30',  on  the  line  of  fines,  that 
^^tent  win  reach  from  250,  the  hypothenufe,  to  ;i0355,  the  bafc, 
qn  the  line  of  numbers  ;  and  the  extent  from  radiusy  or  fine  of  90^, 
to  35*^  30'  on  the  line  cf  fines,  will  reach  froni  250  to  145  on  the 
line  of  numbefs. 

Obferve  the  like  in  all  that  follows,  except  in  fhofe  proportions 
where  the  word  fecant  is  mentioned,  which  may  be  readily  wrought 
}y  confidering  the  hypothenufe  radius,  as  in  the  laft  cafe  ^  there 
^ing  no  line  of  fecants  w  G^Ilter'^  Scale, 

JJOTE. 
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Note.  The  radius,  according  to  the  nature  of  the  proportion, 
may  be  any  of  thefe  : 
8  Points  on  the  line  of  Rhumbs, 
4  Points  on  the  line  of  Tan.  Rhbs. 


90^  On  the  line  of  Sines. 
45®' On  the  line  of  Tangents, 


CASES  II.  and  III. 

The  Angles  and  one  Leg  given^  to  find  the  Hypothenufe  and  other  Leg. 

The  angle  ACB  33^  15',  the  leg  BC  325  miles  given,  to  find 
the  hypothenufe  and  the  other  leg. 

By  CONSTRUCTION. 

Draw  the  line  BC,  which 
make  equal  to  325  miles  ;  on  B  ^ 
creft  the  perpendicular  BA  5  on 
C  defcribe  an  arch  with  the  •* 
chord  of  60%  and  make  the  an» 
gle  C=:33°  15',  through  where 
that  cuts  the  arch  draw  AC  to 
cut  AB  in  A,  and  it  is  doiie '; 
for  BA  being  meafured  on  the 
fame  fcalethat  BC  was,  will  be 
213,1,  and  AC  388,6  miles.  • 

Bjr  making  the  Hypothenufe  AC  Radius,  it  will  be. 

To  find  the  perpendicular  AB. 
As  fine  ang.  A  56«45'        992235 
Is  tothe  bafe  BC  325         2.51188 
Go  is  iineang.  C  33°  15'     9*73901 


12  25089 
9-9«35 

Totheperpen.A6  2i3>i    2.32854 


To  find  tKe  hypothenufe  AC 
As  fine  ang.  A  56®  45'      9.92235 
Is  to  the  bafe  BC  325 
So  is  radius  90^ 


2.51188 
10.00000 


12.51188 
99223s 

Tothe  hypoth.  AC 388,6  2.58953 


By  making  the  Bafe  BC  Radius,  it  will-be. 


To  find  the  perpendicular  AB. 
As  radius  90°  lo.eoooo 

Is  to  the  bafe  BC  325        2.  J1188 
80  is  tang.  ang.C  33''  15'  9.81^66 

1^^.32854 

jo.ooboo 


Totbeperpen.ABaiSji   2.32854 


To  find  the  hypothenufe  AC, 
As  radius  90^  10.00000 

Is  to  the  bafe  BC  325        2.511Q8 
So  is  fee.  ang.  C  33^^  15'  10.07765 

■ ■  "I- 

ia.58953 

lO.OOOOO 


To  the  hypoth.  AC  388,6   2.58953 

By 


TRIGONOMETRY. 


By  making  the  Perpendicular  AB  Radius,  it  will  be, 


3^ 


'To  fin4  the  perpendicular  AB. 
As  tang.  ang.  A  5^  4S'   lo*  ^  8334 
Is  to  the  bale  BC  255        2.51188 
So  is  radius  90^  10.00000 


12.51188 
10.18334 


V  -i— 

Totheperpen.  AB2131I    2.32854 


To  find  the  hypothenufe  AC. 
As  tang,ang.  A  56^45'  10.183^4 
Is  to  the  bafc  BC  325        2.51188 
So  is  fee.  ang.  A  56*  45'  10.26099 

12.77287 

'••»^334 
To  the  hypoth.  AC  388,6  2.58953 


By  GUNTER. 

.  *  Extend  from  56  degrees  45  minutes,  to  33  degrees  15  minutes, 
on  the  line  of  fines,  that  extent  will  reach  from  the  bafe  325,  to  the 
perpendicular  213,1,  on  the  line  of  numbers. 

*  2dly.  *  Extend  from' 50  degrees  45  minutes  to  radius  on  the 
line  of  lines,  that  extent  will  reach  from  the  bafe  325,  to  the  hy- 
pothenufe 388,6  on  the  line  of  nuipbers.' 

CASES  IV.  and  V. 
Tbi  Hypothenufi  and  one  Leg  given^  to  find  the  Angles  and' the  other 

The  Leg  AB  91,  the  hypothenufe  170  given,  to  find  the  angle 
ACB,  of  BAG,  and  the  leg  ^C.       ^ 

By  CONSTRUCTION. 
Draw  BC  at  pleafure,  on  B  A; 
creft  the  perpendicular  BA, 
which  make  equal  to  91,  take 
17P  in  your  compaffes,  and,  with 
one  fod^t  on  A,  lay  the  other  on 
the  line-BC,  aqd  join  A  and  C, 
and  it  is  done  }  for  the  angle  C 
will  be  32^  22',  the  angle  A  57*^ 
38',  and  BC  143,6. 


U3.6 


By  making  the  Hypothenufe  Radius,  it  will  be, 


To  find  artgle  C. 
As  the  bypbth.  170  2.23045 

Is  to  the  radius  10.00000 

60  is  the  perpend.  91         i. 959^4 

11.95904 
2.23045 


To  fine  ang.  C  32**  22'    .p.72859 


To  find  the  bafe  CB. 
As  radius  10.00000 

Is  to  the  hypoth.  170         2.23045 
So  is  fine  ang.  A  57^^  38'  9.92667 


To  the  bs^e  143^6 


12.15712 

10.00000 

2.15712 


Ji. 


■*.. 


4« 


tRlGOlYOl^Et&t. 


fiy  making  the  PerpendiGuIar  Radius,  ft  Will  h^ 


To  find  the  angle  A. 
As  the  perp«Adicdar  91    i  •9fjsf04 
Is  to  the  rdfdius  lo.oopoo 

So  is  the  bypotb.  17a        2.2304J 

■'  in 


12,23045 
1.95904 


To  fee.  Mig.  A  5?^  38*    10.27 14J 


TofindthebafeBC. 
Ai  tke  radios  io.«oo66 

Is  to  the  perpend.  $f         l*959<'4 
So  is  tang.  ang.  57«3»^    10.1980^^ 


^Im, 


I  a.  15709 
lo.oood^ 


lV>the1>afe  n^»6 


^ 


i.15709 


By  GUNTER, 

^  Extend  frooi  hypothenufe  170  to  the  pei'pendicular  91  on  the; 
line  of  numbers ;  tbaC^tent  will  r&6h  from  radius  to  fihe  angle^C^ 
the  complement  of  angle  A;=32  degrees,  22  minutes,  on  the  lino 
of  fines. 

2dly.  *  Extend  from  radius  to  fine  angle  A  57  degrees,  38  mi- 
nutes ;  that  extent  will  reach  from  the  hypothenufe  170,  to  tho 
bafe  143*6  on  the  line  of  numbers/ 

CASE  VI. 

The  Ligs  given  J  Ufifid  the  Angle  and  Hypothenufe  * 

The  legs  AB  890,  BC  787  given,  to  find  the  angle  BAG,  or 
ACfi,  and  the  hypothenufe  AC« 

By  CONSTRUCTION. 

Make  BC =787,  and  on  B  ere£l  the  perpen-  ^ 
dicular  BA,  which  make  equal  to  890.)  join 
AC,  and  it  is  done ;  for  the  angle  C  will  be 
48^31';   confequently,  the  angle  A  41*  29', 
,and  hypothenufe  11 88. 


By  making  the  Bafe  Radius,  it  will  be 


To  find  angle  C 
As  the  bafe  787  2,89594 

Is  to  rad.  tan.  45^  lo.ooooo 

So  is  the  perpend*  890      2.94939 

•  - 

i**94939 
2.89597 

To  tan.  ang.  C5s48*  31'  10.0554* 


To  find  the  hypoth.  AC. 
As  rad.  taiu  45*  10.00000 

Is  to  the  bafe  787  2*89597 

So  is  fee.  ang.  C  480  J  I'   10.17888 

13.07485 
10.00000 


to  the  hyp.  ACs=i  1 82     3.#74« ij 

By 


TRIGONOMETRY. 


41 


By  making  the  perpendicular  radius,  it  will  be, 


To  find  angle  A. 
As  the  per[)end.  890         2*94939 
h  to  rad.  tan.  45°  10.00000 

Sq  is  the  bafe  BC=787     a.  89597 

12.89597 
a,94939 

To  tan.  ang.  A  41*  29^     9-94^58 


To  find  thehypoth.  AC. 
As  rad.  tan.  45*  10.00000 

Is  to  the  perpend.  890      2.94939 
Soisfec.ang.  A  4i''29'  10.12543 

13.07482 
lo.ooopo 


To  the  hyp.  AC=:i  1 83     S.07481 


By  GUNTER. 

*  The  extent  from  787  to  890  on  the  line  of  numbers  will  reach 
from  radius  (or  45  degrees)  to  41^  29^  on  the  line  of  tangents. 

2dly.  ^  The  extent  from  fine  angle  C  48  degrees,  31  minutes, 
to  radius,  or  90  degrees,  will  reach  from  the  bale  S90  to'  the  hy- 
pothenufe  1188,  on  the  line  of  numbers.' 

^eftions  to  exerclft  the  Learner  in  Trigonometry* 

^itejl.  I.  The  hypothenufe  496  miles,  and  the  angle  oppofite  to 
the  bafe  56®  15'  given,  to  find  the  bafe  and  [Perpendicular. 

Jnf  Bafe  412,4,  and  the  perpendicular  275,6  miles. 

^ueji.  a.  The  perpendicular  275  leagues,  and  the  angle  oppofite 
to  the  bafe  56®  15'  given,  to  find  the  hypothenufe  and  bafe. 

Jnf.  The  hypothenufe  495,  and  bafe  41 1,6  leagues. 

^e/i.  3.  The  bafe  33  yards,  and  the  angle  oppofite  to  the  per- 
pendicular 53^  26'  given,  to  find  the  hypothenufe  and  perpendU 
cular. 

Jnf.  Hypothenufe  55,39,  and  the  perpendicular  44,49  yards. 

^ueft.  4.  The  hypothenufe  575,  and  perpendicular  50  miles 
given,  to  find  the  bafe. 

Jnf.  Bafe  572,8  miles. 

^efi.  5.  The  hypothenufe  59,.  and  the  bafe  33  miles  given,  to 
find  the  perpendicular. 

Jnf  Perpendicular  48,9  miles. 

•^e/i.  6.  The  bafe  33,  and  perpend%|^  52  leagues  given^to 
find*  the  hypothenufe.  ,    % 

Jnf  Hypothenufe  61,59  league^,, 

F  AH 


\.^, 


r 

r.. 


(    4«    ) 

I  N  t  R  6  D  t;  C  T  I  O  I4 

to   TH» 

ARt    OF    NAVIGATION, 


BEFORE  *re  begto  Navigation,  it  rt^y  itbt  tie  improper  fii 
give  the  Learner  fomc  idea  of  the  Syftem  of  the  Univerfe, 
commonly  called  th^  Solar,  or  Co{)erhican  Syftem,  which  is  as 
foUoirs:-^ 

The  Sun,  that  immenfe  and  an^zing  fountain  of  heat  an^  light 
of  the  whole  fyftem,  is  placed  near  the  common  centre  of  the  or« 
1>its  of  fevea  opaque  fpherical  bodies,  which  make  their  revolutiene 
round  it,  in  lefs  or  more  time^  accordin§  tQ  their  feveral  diiti^mces 
frpnfi  it,  . 

Mercury  is  neareft  to  the  Son,  and  receives  its  light  and  heat 
from  it,  and  revolves  round  it  in  ellipfis  in  two  ihontbs  and  tv^en^ 
ty-^ight  days. 

Venus  is  fomewhat  higher  in  the  fjrftem,  and  defaihes  it^  ellipfis 
round  the  Sun  in  feven  months  and  fifteen  tl^ys,  andbecomep  ouir 
evening  and  morning  ftar  by  turns. 

The  Earth  is  nextlo  Venus,  and  defcribes  an  ellipsis  round  the 
Sun  in  365I  days,  or  one  year,  which  being  at  a  greater  dUbmco 
from  the  Sun  than  the  former  planets,  and  therefore  receiving  left 
pf  its  light  and  heat,  tp  make  up  the  deficiency,  the  wife  Author 
pf  Nature  has  caufed  a  fecondary  planet,  called  the  Moon, 'to  move 
roend  it  in  17  days,  r?  hours,  and  44  minutes ;  it  receives  its  light 
^nd  heat  from  the  Sun,  and  reflects  it  upon  the  Earth,  which,  la 
fome  meafure,  compenfates  fpr  the  abfenpe  of  the  Sun,  during  the 
winter  feafons,  in  the  Nbrth  and  Soulh* 

Mars  is  ftill  higher  In  the  Syftem,  and  takes  a  larger  circuit,  re<v 
Tolving  round  the  Sun  in  i  year,  10  months,  and  22  days. 
'  Jupiter  is  the  largeft  of  all  the  planets,  if^id  defcribes  a  large  eU 
Hphs  round  the  Sun  in  1 1  years,  to  months,  %rj  days ;  there  are 
four  Satellites,  or  Moons,  moving  round  tt ;  they  receive  their 
light  from  the  Sun,  and  refle^  it  upon  their  primsu'y  planet,  as  th^ 
)\foon  does  upon  the  Earth. 

Saturn  revolves  round  the  Sun  in  V)\  years,  has  5  Moons  which 
move  round  ^iip,  fuid  i^  alfo  furroynded  with  a  prodigious  ring  or 
^tmofphere. 

^l^e  Geprgium  Sidus  is  the  moft  remote  of  all  the  planets,  and 
\%  attended  by  two  Satellites  :  the  firft  or  neareft  of  which  performs 
S  fjliodiqrt  fev9}«tipn  in  about  %  d^p  ^d  ^lurce  quarters. 


^ 
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THE   SoxAR   System. 
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The  fecond  (which  is  about  half  as  far  again  diftant  from  its 
primary  planet]  is  about  13  days  and  a  half  in  performing  its  fyno- 
dical  revolution. 

The  fixed  ftars  are  flippofed  to  be  of  the  fame  matter  with  the 
Sun,  and  made  for  the  fame  ends ;  each  of  them  the  centre  of  its 
o^rn  proper  fyftemi  having  planets  moving  round  them  as  our  Sun 
has. 

Comets  are  a  fort  of  planets  moving  round  the  Sun,  in  ellipfes^ 
fo  very  oblong,  that  their  viiible  parts  feem.  to  be,  in  a  manner, 
parabolical,  but  have  fuch  vaft  atmofpheres  about  them,  and  tails 
derived  from  the  fame,  efpecially  when  they  come  near  the  Sun^ 
as  imply  them  defigned  for  very  different  purpofes  from  the  other 
planets. 

Having  given  a  curfory  View  of  the  Syftem  of  the  Uniyerfe,  we 
fliall  now  confider  the  £arth  a  little  more'  particularly;  a  perfe£l 
knowledge  of  the  figure  and  motion  of  which,  with  various  real  and 
imaginary  lines  upoh  it,  is  abfolutely  neceflary  in  the  Art  of  Navi- 
gation. 

The  liiiod  and  inciter  of  this  Earth,  or  Planet,  iipon  which  we  live^ 
make  a  co.mpofition  of  afjpherical  form,  or  rather  aa  oblatjc  figure! 
called  the  Teri'aqi^eous  Globe,  whfch,  by  turning  round  its  axis  , 
every  24  hours,  from  We&  to  Eaft,  caiife  all  the  heavenly  bodied 
to  revolve,  apparently,  from  Eaift  to  Weft  in  the  faoie  time,  mak-^ 
inp;  the  vici^tudes  of'^the  day  and  night;  and  this  Earth,  togethet 
with  its  Moon,  by  moving  round  the  Sun  in  i  year,  or  in  365  day^ 
6  hours  nearly,  produce  the  feafons  of  the  year,  viz.  Winter,  Sum* 
mer,  Autumui  and  Spring. 

The  Earth  is  endowed  with  a  wonderful  principle  of  gravitation^ 
whereby  all  its  parts  are  ftridly  united  together ;  and  ail  bodies  that 
are  loofe  upon  it  clofely  adhere  to  its  furface,  tending  diredly  to 
its  centre.  Hence  it  is,  that  fhips  are  able  to  fail  with  the  fame 
facility  .every  where  (void  of  impediments)  upon  the  furface  of  the. 
fea,  quite  round  the  Terraqueous  Globe,  and  that,  (as  to  fenfe) 
there  is  no  fuch  thing  as  an  upper  or  lower  part  of  the  Earth ;  for  let 
the  inhabitant  be  in  what  part  foever,  he  will  there  gravitate  to- 
wards the  Earth^s  center,  and  imagine  himfelf  to  be  on  the  highefl: 
pomtof  its  furface;  from  whence  he  will  obferve  the  Heavens 
like  a  large  vault  over  his  head,  and  his  Antipodes  he  will  ima« 
gine  to  be  diredly  under  him^  as  they  will  alfo  their's,  for  the  like 
reafon. 

According  to  this  law  of  Gravity,  if  the  Ekirth  were  at  reft, 
(and  not  a<5led  upon  by  any  other  power^  and  its  parts  loofe,  or  its 
furface  all  over  covered  with  a  deep  fluid,  it  would  naturally  form 
itfelf  into  a  true  Sphere  or  Globe.  But,  admitting  the  earth  revolves 
about  its  own  axis,  with  a  rapid  motion  from  Weft  to  £aft  in  24 
hours,  the  gravity  towards  its  centre  will  thereby  be  difturbed, 
and  all  the  parts  eqdeavour  to  fly  off  from  the  axis  of  the  motion ; 

Far  and 
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and  this  inclination  is  greateft  to  that  part  of  the  furface,  which  is 
at  the  greateft  diiiance  from  the  axis ;  and,  confeqftently,  the  gra- 
vity towards  the  centre  is  there  the  leaft :  whence  it  will  follow, 
that  thofe  pans  which  gravitate  the  leaft,  muft  yield  or. give  way- 
to  ihofe  that  have  a  greater  gravitatioift,  to  reftore  an  equilibrium  ; 
and,  confequently,  here  will  be  fornied  a  Spheroid^  whofe  greateft 
diameter  will  be  perpendicular  to  the  axis  of  motion,  (commonly 
called  the  Earth's  axis)  and  the  ihorteft  diameter  will  be  the  axis 
itfelf. 

It  is  demopftrated  by  the  writers  on  mechanics^  that  the  times 
of  the  periodical  vibrations  of  all  pendulums  of  equal  lengths  are 
In  a  certain  proportion  to  the  gravity  by  which  they  are  zStcd  lipon  ; 
•and  it  has  alfo'been  demonftrated,  that  gravity  afts  in  a  certain  pro- 
portion to  the  diftance  from  its  center.  Hence>  by  the  help  of  pen- 
dulums, we  may  find  the  proportion  of  gravity  upon  any  part  ofthc 
earth  *,  and,  cpnfequently,  the  proportional  diftance  of  that  part  to 
the  diftance  of  any  other  part  from  the  Earth's  centre.  Now,  it 
has  been  found  by  experience,  that  the  degree  of  gravitation  upou 
the  Earth's  furface  under  the  equinoctial,  is  to  the  fame  in  any  pa- 
rallel of  latitude,  in  the  fame  proportion  (as  near  as  obfervation 
could  be  made)  that  it  would  be,  if  the  whole  body  of  the  Earth  was 
compofed  of  a  fluid  fubftance^  and  fo  formed  itfelf  into  fucha  figure 
as  above-mentioned.*  Hence,  we  may  infer,  that  the  Earth  is  a 
Spheroid;  and  its  greateft  diameter  (which  is  under  the  Equinpc-^ 
tial)  is  computed  to  be  to  the  lefter  diameter,  (which  is,  under  the 
Poles,  or  the  Earth's  axis)  as  289  to  288  ;  and,  confequently,  the 
fpace  Upon  the  Earth's  furface,  anfwering  to  a  degree  of  a  great 
circle  where  it  is  the  greateft,  (or  under  the  Equinoftial)  is  to  the 
fpace  anfvvcring  to  a  degree  near  the  Poles,  (where  it  is  leaft)  as 
289  to  288  5  or  as  1000  to  996,5  nearly:  out  this  difference  is 
fo  fmall,  that  in  all  aftronomical  and  geographical  cafes,  the  figure 
of  the  Earth  may  be  efteemed  truly  fpherical,  though  the  fmall 
difference  fiom  it  does  fenfibly  affedt  the  motions  of  pendulums. 

That  the  earth  is  round,  or  nearly  fo,  will  appear,  not  only  from 
the  circular  ftiadow  it  has  upon  the  Moon,  when  that  body  hap- 
pens to  be  eclipfed  by  it,  but  alfo  from  the  very  appearance  of  the 
Sea,  and  the  many  obfer  vat  ions  made  by  perfons  ftanding  upon  the 
fhore,  and  viewing  a  fliip  departing  from  the  port :  they  firft  lofe 
fight  of  the  body  of  the  vcflel,  whilft  they  can  ftill  fee  the  rigging 
and  uppermoft  4ils  :  but  as  the  fliip  recedes  farther,  they  lofe  iight 
of  thefe  alfo,  as  if  thie  whole  were  funk  in  the  deep.  Again,  in  a 
fhip  making  tov/ards  the  land,  the  mariners  firft  defcry  the  tops  of 
fteeplfes,  trees,  &c.  pointing  above  the  water ;  next  they  fee  the 
buildings  themfelves  j  and  laftly  the  ftiore,  which  can  only  be  the. 
eff"e£lsof  the  Earth's  rotundity. 

Its  being  a  globe  is  alfo  confirmed  by  the  many  voyages  whic^ 
have  been  m^de  round  it  from  Eaft  to  Weft  s  firft  by  Magellan's 
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fiiip  in  the  years  1519,  1520,  1521,  in  1 124  days ;  by  Sir  Francis 
Drake,  in  the  years  1577,  '57^>  ^579>  ^S^o,  in  1056  days  ;  by 
the  late  lord  Anfon,  in  4  years ;  and  lately  by  the  Captains  Byron, 
Carteret,  Cook,  and  Clarke,  accompanied  with  feveral  able  ma- 
thematicians and  naturalifts,  whoiie  obfervations  and  difcoveries  do 
honour  to  this  nation,  as  well  as  greatly  contribute  to  the  im- 
pfrovement  of  Geography  and  Navigation:  they  having  difcovered 
many  iflands  in  the  South  Seas,  which  were  formerly  unknown  to 
Europeans, 

The  little  unevennefs  of  the  Earth's  furfecc,  ariiing  from  the 
hills  and  vales^  are  no  material  objection  to  its  being  confidered  as 
round :  fince  the  higheft  hill  or  mountain  bears  not  fo  great  a  pro* 
portion  to  the  bulk  of  the  Earth  itfelf,  as  tlie  little  rifing  upon  the 
coat  of  an  orange  bears  to  the  bignefs  of  that  fruit. 

In  order  to  defcribe  the  pofition  of  places,  geographers  have 
found  it  neceflary  to  imagine  certain  circles  drawn  upon  the  furface 
of  the  Earth  J '  to  which  they  have  given  the  names  of  Equator, 
Meridian,  Horizon,  Parallels  of  Latitude,  &c. 

I.  The  axis  is  a  ftrait  line,  imagined  to  pafs  through  the  centre 
of  the  Earth ;  the  extreme  points  are  the  poles,  on  which  the  Earth 
is  fuppofed  to  move,  one  called  the  Ar£lic,or  North  Pole,  and  the 
other  the  Antardic,  or  South  Pole. 

II.  The  Equator  is  a  great  circle  under  the  Equino£tial  Line  in 
the  Heavens,  compaffing  the  Earth  in  the  middle,  between  the  two 
Poles,  and  divides  it  into  two  equal  parts,  called  the  Northern  and 
Southern  Hemifpheres:  from  it  the  latitude  of  places  is  reckoned, 
either  North  or  South  ;  and  on  it  are  counted  the  <legrees  of  longi- 
tude from  Eaft.to  Weft.  This  circle  is  called  the  Equator,  becaufe 
when  the  Suri  comes  to  it,  whicli  is  twice  a  year,  viz.  about  the 
21ft  of  March,  at  his  entrance  into  Aries,  and  again  into  Libra 
about  the  23d  of  September,  then  making  equal  day  and  night 
throughout  the  World. 

IIL  The  Meridians  are  circles  which  pafs  through  the  Poles  of 
the  Earth,  the  Zenith,  and  Nadir,  croffing  the  Equator  at  right 
angles,  and  dividing  the  Earth  into  two  equal  parts,  one  Eaft  and 
the  other  Weft  ;  and  is  fo  called,  becaufe  when  the  Sun  comes  to 
the  meridian  of  any  place,  it  is  then  noon  or  mid-day.  They  are 
infinite  in  number,  for  all  places,  from  Eaft  to  Weft,  have  their  fe-p 
veral  meridians  ;  of  thefe,  one  is  called  the  firft  or  chief  Meridian, 
from  which  the  longitude  of  places  is  reckoned ;  it  is  of  fpecial  note 
and  ufe,  but  varioufly  placed  by  geographers;  fome  placing  it  at 
London,  others  at  Paris,  TeneriiFe,  ice, ;  and,  fince  the  Earth 
turns  once  round  its  axis  in  24  hours,  every  point  upon  its  furface 
defcribing  a  circle  of  360  degrees  in  that  time ;  therefore,  any  place 
lying  15  degrees  to  the  eaft  of  us,  has  the  Sun  upon  its  me- 
ridian one  hour  fooner;  or  it  is  twelve  o'clock  with  the  eaftern- 
moft,  when  it  is  eleven  with  us ;  and  any  place,  15  degrees  to  the 
weft  ward  of  us,  has  th^  Sun  one  hour  after  us, 

IV.  Latitude 
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IV.  Latitude  isthe  neareft  diftance  of  anyplace  from  the  C^cM* 
tor  $  it  is  meafured  on  an  arch  of  the  Meridian^  intercepted  between 
the  placd  and  the  Equator,  and  therefore  can  never  exceed  90  dcf* 

frees.  It  takes  its  name  according  as  the  place  is  fituafed,  e^bef 
forth  or  South  of  the  Equator ;  therefore^  all  places  that  lie  at 
the  fame  diftance  from,  and  on  the  fame  fide  of,  the  £quator|  ace 
laid  to  be  under  the  fame  parallel  of  Latitude* 
Parallels  of  Latitude  are  circles  parallel  to  the  Equator* 
The  diiFerence  of  Latitude  Is  an  arch  of  the  meridian)  contained 
between  two  parallels  of  Latitude;  or  it  is  the  leaft  diftance  of  the 
parallels  of  Latitude  of  two  places ;  fhewing  how  far  one  of  them 
is  to  the  northward  or  fouthward  of  the  other,  and  can  never  ex« 
ceed  180  degrees. 

V.  The  longitude,  of  anjr  place  on  the  .earth  is  exprejGTed  by  an 
arch  of  the  Equator,  ihewing  the  eaft  or  weft  diftance  of  the  nie« 
iridian  of  that  place,  from  fome  fixed  meridian,  where  Longitude  is. 
reckoned  to  begin.  * 

Difference  of  Longitude  is  an  arch  of  the  Equator,  intercepted 
between ^the  meridians  of  two  places,  fhewing  how  £u:  one  of  tbeBg^ 
is  to  the  eaft  ward  oi^  weft  ward  of  the  other. 

Longitude  begins  at  .the  meridian  of  fome  place,  and  is  count- 
ed from  thence  both  eaftward  and  weft  ward,  and  can  never  exceed 
rSo  degrees* 

VL  The  horizon  is  that  apparent  circle  which  limits  or  bounds 
the  view  of  a  fpe£lator  on  the  fea,  or  an  extended  plain ;  the  eye  of 
the  fpedlator  being  always  fuppofed  the  centre  of  his  horizon.— 
Every  part  of  this  circle  is  90  degrees  from  the  centre  of  it  over 
our  heads,  which  point  is  called  the  2enith ;  and  the  point  of  the 
Heavens  oppolite  to  it,  or  under  our  feet,  is  called  the  Nadir. 

When  the  Sun  or  Stars  come  above  the  eafternmoft  part  of  the 
Horizon,  they  are  faid  to  rife;  and  when  they  defcend  the  weftern 
part,  they  are  faid  to  fet. 

When  a  (hip  is  under  the  Equator,  both  the  poles  are  in  the 
Horizon ;  and,  in  proportion  as  Ihe  foils  towards  either,  or  increafes 
her  latitude,  that  pole  is  feen  proportionably  above  the  Horizon, 
and  the  other  difappears  as  much  :  but  when  a  fl>ip  is  failing  .tp- 
wards  the  Equator,  or  decreafes  her  latitude,  flie  deprefles  the  elcr 
vated  pole ;  that  is,  its  diftance  from  the  Horizon.decreafes ;  conr 
jequently,  the  latitude  of  a  place  is  always  equal  to  the  elevatioa 
of  the  pole  above  the  Horizon. 


— « 


Note.  Here  the  Teacher  will,  perhaps,  find  it  convenient  to  have  a  Globe* 
or  Map  of  the  World,  before  him,  whereou  he  can  point  out  the  feveral  Pofitiona* 
Latitudes,  Longitudes,  &c.  to  the  Pupili  as  that  will  ftrengthen  his  memory,  and 
i^ive  him  a  better  idea  than  he  can  poifibly  have  by  only  reading  them  over*  Tbc 
time  may  be  obfcrfcd  is  reading  the  ufe  of  Guimer's  Scale  and  tbe.(^adrant« 


TH£  <CJJiCJLi:s,  Z£»irj:s,&c.  ojn  tbe 
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This  circle  is  repre&nted  by  the  Mariner's  Compafs,  divided 
into  32  points  or  rhunii)s»  each  1 1^  15'. 

The  Tropics  are  two  circles  parallel  to  the  Equator,  and  diftant 
from  it  23  degrees,  28  pinutes  s  that  on  the  north  fide  of  it  is 
called  the  Tropin  of  Cancer,  at  which  the  fun  has  its  greateft  north 
declination  j  then  making  to  us,  and  all  places  in  north  latitude,  the 
Ipngeft  day  and  fhorteft  night,  which  is  about  the  twenty- firft  of 
June.  The  other,  on  the  fouth  fide,  is  called  the  Tropic  of  Ca** 
pricorni  at  which  the  fun  has  its  greateft  fouth  declination,  making 
fjien  our  (horteft  day  and  longeft  night,  which  is  about  the  22d  c^ 
pecember. 

The  Polar  Circles  are  alfo  parallel  to  the  Equator,  compaiEng* 
the  poles  of  the  world  at  23  degrees,  28  minutes  diftance;  that 
about  the  North  Pole  is  called  the  Ar^ic  Circle^  and  the  other  is 
called  the  Antar£lic  Circle. 

Thefe  Tropics  and  PoUr  Circles  divide  the  globe  of  the  earth 
into  5  parts,  called  Zones^  of  which  3  were  accounted  by  the  An* 
cients  to  be  fo  intemperate  as  to  be  uninhabitable ;  the  Zones  ar» 
called  Torrid,  Frigid,  and  Temperate ;  that  is,  1  Torrid  or  Btirn-* 
i^sZone,  2 Temperate,  and  2 Frigid  or  Frozen  Zones. 

The  Torrid  Zone  is  all  -that  fpace  of  the  earth  and  fea  which 
lies  between  the  Tropics  of  Canoer  and  Capricorn,  and  is  near  47 
degrees  broad :  its  inhabitants  fee  the  ifhadow  of  the  fun  turn  (bnio* 
times  towards  one  pole,  and  ibmetimes  towards  the  other. 

The  two  tempen^te  2^Qes'are  thofe  fpaces  of  the  earth  and  fet 
containjed  between  each  Tropic  and  the  Polar  Circles  ;  the  inhabit 
tants  of  the  North  Temperate  Zone  have  their  ihadows  at  noon 
fjdl  nortby  andthofe  of  the  South  Temperate  Zone  have  their  flui* 
dows  at  noon  fall  fouth. 

The  two  Frigid  2^nes  are  contained  betweea  each  Polar  Circle 
^d  its  pole  ;  tbofe  who  inhabit  them  have  their  ihadow  always 
running  roiind  theO),  accordii^  to  the  different  motions  of  th6 

Climates  ape  -thof^f  traf^s  of  the  earth  bounded  by  iowginary  lines 
running  parallel  to  the  Equator,  and  of  fuch  a  breadth,  from  fouth 
to  norths  that  the  length  of  the  artificial  day  in  oiie  furpafles  ^hat 
in  the  other  by  half  an  hour. 

The -inhabitants  of  the  earth  are  diftinguiihed  by  the  feveral  me* 
iridians  and  parallels  under  which  they  live,  and  are  denominated 
either  Ppriaeci,  Antiaeci,  or  Antipodes. 

The  Periasci  are  thofe  people  of  the  earth  who  live  under  the 
^me  parallels,  but  oppoiite  meridians, 

The  Antiaeci  are  thofe  people  of  the  earth  who  live  under  the 
lame  sneridians,  but  oppoiite  parallels. 

The  Antipodes  are  fituated  directly  oppoiite  to  each  other,  the 
feet  of  the  pne  dire£lly  againfl  the  feet  of  the  other,  lying  under 
MPQ&t?  par^Hels^  and  oppoiite  meridians.    It  is  midnight  With  one 

when 
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when  it  is  noon  day  with  the  other  ;  the  longeft  day  with  the  one 
is  the  fliorteft  with  the  other;  the  length  of  the  day  with  the  one 
is  equal  to  the  other's  night ;  and  the  fea(ons  are  oppoiite,  being 
fummer  with  one,  when  it  is  winter  with  the  other. 

The  Real  Parts  are  earth  and  water,  generally  divided  into  four 
parts  or  quarters,  called  Europe,  Ada,  Africa,  and  America ;  each 
of  thefe,  and  confequently  the  whole  Globe,  is  divided  into  conti- 
nents, iflands,  feas,  &c. 

A  Continent  i$  a  great  quantity  of  land,  not  divided  by  the  fea, 
wherein  are  feveral  empires,  kingdoms,  and  countries  conjoined, 
as  Europe,  Afia,  and  Africa,  is  one  Continent^  and  America  ane« 
then 

An  Ifland  is  a  part  of  the  earth  that  is  environed  or  encompafled 
round  by  the  fea,  as  Great  Britain  and  Ireland* 

A  Peninfula  is  a  part  of  land  almojft  furrounded  with  water,  iave 
one  narrow  neck  of  land  which  joins  the  fame  to  the  Continent. 

An  Ifthmus  is  a  narrow  n^ck  of  land  joining  the  Peninfula  to 
fhe  Continent,  by  which  the  people  may  pafs ,  from  one  to  the 
other. 

A  Promontory  is  a  high  part  of  land,  ftretching  itfelf  into  the 
fea,  the  extremity  of  which  is  called  a  Cape  or  Headland. 

A  Mountain  is  a  rifihg  part  of  dry  land,  over-topping  the  adjaw 
cent  country,  and  appearing  firft  at  a  diftance. 

The  Earth  being  encompafled  by  water,  whofe  wafhings,  in 
furrounding  the  dry  land,  cut  and  fhape  many  winding  bays, 
creeks,  and  meandermg  inlets,*  and  extending  itfelf  round  tbemall| 
is  but  one  continued  ocean. 

An  Ocean  is  a  vaft  collection  of  fait  water,  feparating  Conti<* 
nents  from  one  another,  and  wafliing  their  borders  or  (hores. 

A  Sea  is  part  of  the  Ocean,  to  which  we  muft  (ail  through  fome 
Strait,  as  the  Mediterranean  and  Baltic  Seas. 

A  Strait  is  a  narrow  part  of  the  ocean,  lying  between  two  fhores, 
and  opening  a  way  into  fome  fea,  as  the  Straits  of  Gibraltar,  that 
lead  into  the  Mediterranean  Sea,  and  the  Sound,  which  leads  into 
the  Baltic  Sea. 

A  Creek  or  Cove  is  a  fmall  narrow  part  of  the  fea  or  river,  that 
goes  up  but  a  little  way  into  the  land. 

A  Bay  is  a  great  inlet  of  the  land,  as  the  Bay  of  Bifcay,  and  the 
6ay  of  Mexico  j  otherwife  a  Bay  is  a  ftation  or  road  for  fbips  to 
anchor  in. 

A  River  is  a  confiderable  ftream  of  water,  iffiiing  out  of  one  or 
various  fprings,  and  continually  gliding  along  till  it  difcharges  it- 
felf into  the  Sea.     The  leffer  ftreams  are  called  Rivulets. 

A  Lake  is  that  which  continually  retains  and  keeps  water  in  it, 
as  the  Lake  Zair,  in  Africa,  and  Kicaragua,  in  America. 

A  Gulph  13  a  part  of  the  Ocean  or  Sea,  contained  between  two 

(hores. 
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ihores,  and  is  every  where  environed  by  land,  except  its  entrance, 
where  it  communicates  with  other  bays,  feas,  or  oceans. 

There  are  five  Oceans,  namely,  the  Northern,  the  Atlantic,  th^ 
Pacific,  the  Indian,  and  the  Southern, 

The  Atlantic  Ocean  is  uAially  divided  into  two  parts,  one  called 
the  North  Atlantic  Ocean,  and  the  other  the  South  Atlantic  or 
Ethiopic  Ocean. 

The  Northern  Ocean  ftretches  to  the  northward  of  Europe,  Afia, 
and  America,  towards  ^e  north  pole.    ' 

The  Atlantic  Ocean  lies  between  the  Continents  of  Europe  and 
Africa  on  the  eaft,  and  America  on  the  weft. 

That  part  of  the  North  Atlantic  Ocean  lying  between  Europe 
and  America  is  frequently  called  the  Weftern  Ocean. 

The  Pacific  Ocean,  or,  as  it  is  fometimes  called,  the  South  Sea, 
is  bounded  by  the  weftern  and  north- weft  (bores  of  America,  and 
by  the  eaftern  and  north-eaft  (bores  of  Afia. 

The  Indian  Ocean  wa(hes  the  (hores  of  the  eaftern  coaJb  of 
Africa,  and  the  fouth  of  Afia,  and  is  bounded  on  the  eaft  by  the 
Indian  iflands  and  the  fouthern  comtinent. 

The  Southern  Ocean  extends  to  the  (buthward  of  Africa  and 
America  towards  the  fouth  pole. 


ABBREVIATIONS. 

Alt.  Altitude — A.  M.  before  Noon — A  pp.  Apparent. 

AR.  Right  Afcenfion— ^Amp.  Amplitude-— Aug.  Augmentation 
— Comp.  Complement. 

Col.  Column — Cor.  Corredion— -Cou.  Courfe — Dec.  Declina- 
tion-—Dep,  Departure. 

Dia.  Diameter — Dift.  Diftance — Diff.  DifFcrence— -Dip.  De- 
prcffion  of  th^  Horizon — ^Ela.  Eiapfed. 

Equ.  Equation — Equa.  Equator — Hor.  Horizon— -Lat.  Lati- 
tude— Log.  or  L.  Logarithm. 

L.  L.  Lower  Liionb— — Mag.  Magnetic — ^Mcr.  Meridian— 
Merid.  Meridional— Mid.  Middle. 

Nat.  Natural — Nau.  Aim.  Nautical  Almanac— Obf.  Obferved 
or  Obfervation — Par.  Parallel. 

Parx.  Parallax — Perp.  Perpendicular — ^Pol.  Polar — ^Pro.  or  P, 
Proportional— P.  M.  before  Noon. 

Kef.  RefraSion — Rad.  or  R.  Radius — L.  R.  Logarithm  Ratio. 
—Semi  Dia.  Half  the  Diameter. 

U.  L.  Upper  Limb — Zen.  Zenith. 
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NAVIGATION. 


THE  great  end  and  bufmcfs  of  Navigatibo  is  to  inftruft  tlie 
N^ariner  how  to  conduft  a  fliip through  the  wide  and  patUefe 
ocean,  to  the  rernbt^ft  parts  of  the  world,  thefafeftand  Ihorteft  way, 
in  paflages  navigable.  ' 

For  the  diie  arid  regular  performance  of  which  are  requifite — 
A  perfedl  knowledge  of  the  figure  and  motion  of  the  earthy  the  va- 
rious real  and  iniagiifiary  lines  upon  it,  fo  a&  to  be  able  to  aCcertain 
the  real  diftanCe  and'  fituation  of  places  with  rtfpcSt  to  one  ano- 
ther, with  the  ufe  of  the  feveral  inftruaients  made  ufeof  in  mea* 
furing  the  (hip*s  wayj  fuch  as  the  log.  haif-^ninute  glafi,  quadrant^ 
QT  fextant,  to  take  the  altitude  of  the  fun  and  flars;  compafs,  to 
r^prefent  the  fenfibie  horizon  ;  and  azinauth  compafs,  to  take  the 
azimuth  or  amplitude  of  the  fun,  in  order  to  know  the  variation 
of  the  magnetic  needle  ;  maps  and  charts  of  the  feas  and  landsy  to- 
gether with  the  depth  of  water,  the  times  and  fettings  of  the  tides 
upon  the  coafls  he  may  have  occafion  to  approach  near ;  a  compe- 
tent knowledge  of  currents ;  of  the  mould  and  trim  of  thelhip,  and 
the  fail  flie  bears,  th^t  fo  due  allowance  may  be  majle  for  leeway  : 
by  help  of  thefe,  and  fkill  in  the  navigator,  he  may  know  at  all 
times  the  place  the  fhip  is  in,  which  way  he  muft  fteer,  and  how 
far,  to  gain  his  intended  port. 

,  Notwichftanding  what  has  been  faid,  it  may  not  be  improper  here 
to  obferve,  that 

As  latitude  is  counted  from  the  equator  upon  an  arch  of  the  me- 
ridian, north  and  fouth,  the  difference  of  latitude  between  two 
places,  both  north,  or  both  fputh,  is  found  by  fubtra(f)ing  the  Icfs 
latitude  from  the  greater  j  but  if  one  latitude  be  north  and  the 
other  fouth,  thefum  is  the  difference  of  latitude. 

Confequently,  if  a  flilp  in  north  latitude  fails  northerly,  or  in 
fouth  latitude  foutherly,  ihe  increafes  her  latitude  ;  but  in  north  la- 
titude failing  foutherly,  or  in  fouth  latitude  failing  northerly,  (he 
decreafes  her  latitude ;  becaufe  (he  fails  nearer  to  the  equator,  from 
whence  the  latitude  is  reckoned. 

.  Wherefore  in  north  latitude  failing  northerly,  or  in  fouth  lati- 
tude (ailing  foutherly,  the  difference  of  latitude,  added  to  the  lati- 
tude left,  gives  the  latitude,  in. 

In  north  latitude,  failing  foutherly,  oc.  in  fouth  latiti|de,  failing 
northerly,  the  diflerence  of  latitude  fubtra^led  from  the  lacicuoe 
left,  g:ives  the  latitude  in. 

When  the  latitude  decreafes,  and  the  difference  of  latitude  is 
greater  than  the  latitude  failed  fron>,  fubtraft  tjie  latitude  left  from 
the  difference  of  latitude,  the  remainder  will  be  the  latitude  in,  and 
of  a  different  name ;  for  it  is  plain  that  the  (hip  has  croffed  the 
equator. 

As 
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As  the  longitude  is  counted  from  the  firft  meridian  eaft  and  weft, 
until  it  comes  to  the  oppoAte  meridian,  it  c'antiot  exceed  j8o  de- 
grees. 

The  difference  of  longitude  between  two  places,  being  both  eaft 
or  weft,  is  found  by  fubtra£ling  the  lefs  longitude  from  the  greater  i 
but  if  one  be  in  eaft  longitude,  and  the  other  in  weft,  their  fum  is 
the  difference  of  longitude. 

Therefore  in  eaft  longitude  failing  eafterly,  or  in  weft  longitude 
failing  wefterly,  the  difference  of  longitude  added  to  the  longitude 
left,  gives  the  longitude  in. 

In  eaft  longitude  failing  wefterly,  or  in  weft  longitude  failir>g 
eafterly,  the  difference  of  longitude  fubtradled  from  the  longitude 
left,  gives  the  longitude  in. 

When  a  {hip  fails  eaft  or  weft,  until  ftie  paffes  the  oppofite  me- 
ridian, or  1 80  degrees^  fhe  changes  her  longitude,  or  comes  h\io  a 
longitude  of  a  different  name. 

What  has  been  fald  will  be  rendered  familiar  to  the  learner  by 
the  following  examples  : 


Exam.  I.  What  is  the  difference 
of  latitude  between  London  in 
latitude  51°  32'  N.  and  Rome  in 
latitude  41°  54.' N. 


From  London's  lat. 
Subtrad  Rome's  lat. 

Rem.  the  diff.  of  lat. 


51 .32  N. 
41  .54N. 


9.38N. 
60 


Diff.  in  miles    —        578 

Exam.  TIL  Required  the  difference 
of  latitude  between  Cape  Fin  if-' 
terre  and  Cape  Roque  in  South 
America  ? 


Exam.  IL  A  ffliip  from  latitude 
29^  17' S.  fails  fouthward  until 
her  ditference  of  latitude  be  374. 
miles^  what  latitude  is  Hic  come 
to? 

Latitude  failed  from  29  .  17  S 

Diff.  of  lat.  374-r6o  n   6  .  14  S. 


Lat.  in 


35^3^  S. 


Cape  Finifterre*slat. 
Cape  St,  Roque's  lat. 

Diff.  of  lat. 


42  .  5a  N^ 
5.    o  S. 


47.52 
6q 


Exam.  IV.  A  fliip  from  latitude 
8**  21;'  N.  fails  fonth  600  miles, 
what  latitude  is  ihe  in  ? 

From  diff.  of  lat.  600        o     / 

miles,  ~  60         ==       lo.ooS. 
Sub.  lat.  left        —  8.25N 


Lat.  in  — 


1  .  35  S. 


Diff.  Lat.  in  Miles  2872 

In  the  laft  example  it  is  plain,  that  as  the  difference  of  latitude 
is  more  than  the  latitude  left,  the  fliip  muft  have  croffed  the  Equa- 
tor, and  confequently  come  into  fouth  latitude. 

Note.  When  one  ©f  the  places  has  no  latitude,  or  js  on  the 

Equator,  then  the  latitude  of  the  other  place  is  their  difference  o£ 

latitude* 

G  z    ''  Example; 


«& 


s» 
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Exam  V.  What  is  tlie  difference 
of  longitude  between  CapeFinif- 
terre  and  the  eaft  point  of  Bar- 
badoes  ? 

Cape  Finifterrc'a  long.    9  I7W, 
Barbadots  long.  59  49 W. 


Diff.  of  long. 


£ 


o  32W. 


DifiT.  in  miles        -    303a 

Exam.  VJT.lVhat  is  the  difference 
of  longitude  between  Barcelona 
and  Lifbon? 

8    ' 
2.18E. 

9-7  W. 


Barcelona's  long. 
Lilbon's  long. 


Diff.  of  long.      —        1 1. 35  W, 


Exam.  IX.  What  is  the  difference 
of  longitude  between  the  N.  £• 
point  of  Japan  and  St.  Chrido- 
phcr's, 

N.  £.  of  Japan's  long.  1^0 .  25  E. 
St.Chriftophcr'slong.    62  .  42  W. 


Exceeds  180^  00^ 


203  .  07 
360 .  00 


Diff.  of  long.       —    1 56 . 5  3  VV. 


Exam.  VL  A  (hip  from  Cape 
Charles,  in  Virginia,  fails  weli- 
ward  till  her  difference  of  lon- 
gitude be  400  milesj  what  loBi^ 
gitude  is  (he  in  ?  ^ 

d    » 
Cape  Charles's  long       76 . 1 5  W. 

Diff.  of  long.  400  milesr:  6 .  4o\V. 

Long,  in  — -  82 .  jcW. 

Exam.  VIII.  A  fliip  from  i S  40' 
£.  long,  fails  weuward  tiU  her 
diff.  ^of  long,  be  27"*  15',  what 
long,  is  {he  in  ?  ^      / 

Long,  left  X5.40E. 

Diff.  of  long,  27  .  isW. 


Long,  in 


—  II. 5SW. 


Exam.  X.  A  fhip  from  longitude 
160*  20'  W.  fails  wefiward  until 
ihe  differs  her  long.  41°  20^  what 


long,  is  ihe  in  ? 
Long,  left       — 
Diff.  of  long.      — 


x6o .  20W. 
41  . 20  W. 

201  .  40 
360 .  00 


Long,  in  —        158  .  7o£. 


Here  it  is  plain,  that  the  fhip 
has  croffed  the  opposite  meridian, 
and,  therefore,  has  come  into  a 
longitude  of  a  different  name. 


In  failing  due  north  or  fouth,  the  fhip  changes  her  latitude  only ; 
and  failing  eaft  or  weft,  her  longitude ;  but  failing  upon  any  other 
courfe,  (he  muft  change  both  latitude  and  longitude. 

Bailing  or  welling,  in  Plane  Sailing,  is  called  Departure  or  Me- 
ridian Diftance. 

The  inftrument  ufed  in  meafuring  a  fhip's  way  at  fea,  is  the  Lojr. 

Ships  at  fea  are  dire£led  from  one  place  to  another  by  means  of 
an  inilrument  called  the  Mariner's  Ccmpafs^  which  is  an  artificial 
reprefentation  of  the  horizon  of  every  place,  by  the  means  of  a  cir- 
cular piece  of  paper,  called  a  card,  divided  like  the  horizon  intode* 
grees  and  points,  which  are  called  Rhumbs.  Now  the  card  being 
properlv  fixed  to  a  piece  of  fteel^  called  the  Needle,  that  has  been 
touched  with  a  loadftone,  (whofe  property  is  fuch  as  to  caufe  one 
end  of  the  needle  fo  touched  to  point  towards  the  north,  when  turn- 
ing freely  on  fomething  fupporting  it)  all  the  points  of  the  card  will 
l>e  dircSted  towards  the  correfponding  points  of  the  horizon  : 

Hence 


I 


Tin  every  Qnaptcp  Poinl  rf  fhf   CompaA. 


i^ 

«OUTH 

H.M 

H-uU.' 

o      '      "       /f//i£f 

RM 

eOFTH 

XOH.TH 

0  u 

u    i 

<..)8..w 

0    ,1 

oS 

i:SS 

!S 

kJL 

■:■* 

.S^.V..K. 

I  If 

'   * 

I  ' 

aA.  iS -4$ 

1  « 

I   j 

s-A-i: 

;i 

:.'« 

llV'N. 

SW.Hf-.S, 

I  s; 

3    1 

a  i 

.1  i 

4    \ 

4r.-48.4* 

1    i 

6 -.ft 

?T* 

.nvto^- 

■i-» 

'U 

"t"i" 

..Aas, 

^ 

.W'.5-W. 

.1  m 
■1  -V- 

if 

f  19 

.K',i.K- 

.\\:n-tc 

JjrJ*. 

Ktv-i;- 

"h  in' 

■7- 

8.1.2=. HO 

B,-,xi,ia 

, 

Is' 

C  II 

K.li.t;.S. 

iV-J<j:J4. 

Mt  — 

..G.  o 

■■B"-"-"-!-* 

■'■■■^•■..- 


.•.■..-■■•  ■■-••^?.,.  •  ■ 


■   I  ,- 


.  t. 

■  •-■■•'.■ 


I      .    -      I       ,r 


■'f    ',■ 


■i^^-  ■■■. 


..  ■  V 


J*    ..  *  ■ 


NAVMIATION.  53 

Hence  it  follows,  that  in  every  place  the  north  point  oFthe  card 
fhe^s  the  pofition  of  the  meriolan  of  that  place,  and  fome  one 
rhumb  or  point  of  the  card  will  coincide  with^  or  be  directed  along 
the  track  that  makes  any  given  angle  with  the  meridian  ;  confe« 
<]uently,  by  the  help  of  the  card  or  compafs,  a  fbip  may  be  kept 
in  any  propofed  track  or  couife. 

A  rhumb  line,  or  point,  is  a  risht  line  drawn  from  the  centre  of 
the  compa(s  to  the  hor.zon,  and  is  named  from  that  point  of  the 
horizon  it  falls  in  with. 

The  courfe  is  the  angle  which  any  rhumb  line  makes  with  the 
meridian,  and  is  fometimes  reckoned  in  degrees,  and  fometimes  in 
points  of  the  compafs ;  fo  that  if  a  (hip  fails  upon  the  fecond  rhumb, 
OF  N.  N.  £•  the  courfe  is  22  degrees  30  minutes :  and  fo  for  any 
other. 

One  Magnus,  a  {hephcrd,  firft  difcovered  the  loadftone  by  its 
fticking  to  the  iron  of  his  fandnls ;  whence  the  name  Magnet  was 
given  to  the  ftone,  or  Magnetic  Needle.  Gio,  of  Naples,  about 
300  years  ago,  firft  difcovered  that  a  piece  of  iron  rubbed  on  it, 
and  then  fuipended,  had  the  property  of  pointing  to  the  north  and 
fouth,  and  thence  applied  it  to  navigation. 

How  to  touch  the  Compafs  Needle. 
Having  two  ftrong  magnetical  bars,  lay  the  compafs  needle  as 
nearly  north  and  fouth  as  you  can,  with  the  intended  north  north- 
ward ;  join  the  two  magnets  in  a  line  confiderably  above  the  nee- 
dle, the  north  end  of  which  being  northward  (round  which  end  of 
each  a  notch  is  made)  bring  them  down  upon  the  needle,  that  the 
jundlion  may  be  on  its  centre  ;  then  draw  them  afuncer  along  on 
eachhalf  of  the  needle,  and  continue  the  motion  till  they  are  eight 
inches  clear  of  the  needle's  e:  d,  and,  by  a  circular  motion,  join 
them,  and  bring  them  to  the  centre  as  btfore,  then  fepjrate  them, 
repeating  the  operation  kwtn  or  eight  times,  taking  care  not  to 
put  the  magnets  out  of  their  parallelifm,  and  the  needle  will  be 
iufficiently  magnetical. 


PLANE    SAILING. 


* 

PLANE  SAILING  is  the  art  of  navigating  a  (hip  upon  princi- 
ples deduced  from  the  notion  of  the  earth's  being  an  extended 
hlane,  -and  is  no  more  than  the  application  of  Plane  Trigonometry 
•o  the  folution  of  the  feveral  variations,  or  cafes  ;  where  the  h  po- 
thenufe,  or  longeft  fide,  is  always  the  rhumrb  that  the  fliip  fai  s 
upon. 

The  perpendicular  is  the  diiference  of  latitude  counted  on  the 
meridian,  and  the  bafe  the  departure :  which  is  eafting  or  weiling, 
counted  from  the  meridian. 

The 


54  PLANE   SAItlNG. 

The  angle  of^oflte  the  bafc  is  the  courife  or  angle  that  the  fhip 
makes  with  the  meridian ;  and  the  angle  oppoiite  the  perpendicular 
is  the  complement  of  the  courfe,  which  being  taken  together,  make 
always  eight  points  or  rhumbs,  which  is  90  degrees. 

In  conltru(^ing  figures  relating  to  a  (hip's  courfe,  let  the  upper 
part,  on  what  thQ  figure  is  drawn  upon,  always  reprefent  the 
north;  the  lower  part  foutb ;  the  right  handeaft;  and  the  left 
weft. 

Draw  the  north  and  fouth  line  to  reprefent  the  meridian  of  the 
place  the  ihip  fails  from ;  then,  if  the  ihip's  courie  is  to  be  fouth-> 
ward,  take  the  upper  end  of  the  tine  for  the  place  failed  from  $  but, 
if  the  courfe  is  northward,  take  the  lower  end  for  that  place. 

When  the  courfe  is  eafterly,  dcfcribe  the  arch,  and  lay  dfF  the 
courfe  and  departure  on  the  right-hand  fide  of  the  meridian ;  but 
when  wefterly,  on  the  left-hand  fide. 

When  the  courfe  is  given  in  degrees,  the  degrees  exprefGng  it 
muft  be  taken  from  the  line  of  chords;  but  when  in  points,  from 
the  line  of  rhumbs ;  and  is  always  to  be  laid  off  upon  the  arch,  be- 
gmning  at  the  meridian. 

When  the  courfe  is  given  in  points,  it  may  be  fet  down  with  its 
correfponding  logarithm  in  the  calculation,  as  found  in  Table  III. 
of  the  logarithms,  without  reducing  it  into  degrees. 

In  all  cafes,  wherever  the  complement  of  the  courfe,  or  co-fine, 
&c.  is  ufed,  the  degrees  or  points  put  down  is  the  courfe  itfelf ; 
yet  the  logarithm  belonging  to  the  complement,  or  co^'fine,  &c.  of 
that  courfe  is  taken. 

CASE  I. 

Courfe  and  DiJIance  failed  given<i  to  find  the  Difference  of  Latitude  and 

Departure  from  the  Meridian. 

A  ftiip  from  the  Lizard,  in  lat.  49"*  57'  N.  fails  S.  W.  by  W. 
488  miles. 

Required  the  latitude  (he  is  in,  and  her  departure  from  the  me- 
ridian (he  failed  trom? 

By  CONSTRUCTION. 

Draw  the  line  CA  to  reprefent  the  meridian  of  the  Lizard,  and 
C  the  Lizard  point. 

With  the  chord  of  60**  in  your  compafles,  and  one  foot  in  C, 
defcribe  the  compafs  N.  W.  S.  E. 

Take  5  points  in  your  compalFes  from  the  line  of  rhumbs  on  the 
plane  fcale,  and  fet  it  off  on  the  arch  from  S.  towards  W,  for  the 
comfe;  draw  the  •  line  CB^  which  make  equal  to  the  did:.  488  ; 
draw  BA  parallel  to  E.  and  W .  to  cut  the  meridian  in  A. 

Then  will  AC  be  the  difference  of  latitude  ayiji,  and  AB  the. 
departue  405,8, 


P^ANB  6AU.IHC. 
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By  making  the  Diftance  Radius,  it  will  be  by  Axiom  I. 

The  com.  courfe  3  points  33 0  ^^^ 

To  find  the  Diff.  of  Latitude, 
As  radius  90^  6.00000 

Is  to  the  did.  488  2.6884s 

So  is  co-fiDe  cou.  5  pts.    9.74474 


The^courfe  5  poiQt8=s6o  1^' 

To  find  tbQ  Departure. 

As  radius  90®  0.00000 

Is  to  the  di'ft.  488  2.68842 

So  is  the  fine  cou.  5  pts.    9.91985 


To  the  dep.  405,8 


a. 60827 


To  the  difF.  of  lat.  27 1       2.43 3 1 6 


^i»" 


Now  as  the  fbip  is  in  north  latitude  failing  foutherly  from  the 
latitude  left  —  —  49^  57' N. 

Take  the  difF,  of  lat.  271,1-^60=    4    31  S. 

Gives  the  lat,  in   45    26  N. 

And  the  departure  from  the  meridian  is  405,8  miles. 


To  render  the  following  work  more  eafy,  and  that  the  Learner, 
by  being  initiated  in  this  other  method,  will  be  the  better  able  to 
u^derlland  many  thiftgs  in  thie  following  work,  (as  well  as  in  fe- 
veral  modern  authors, )  where  the  proportion  of  oppofite  fides,  and' 
oppofite  angles,  do  not  appear,  and  where  radius  is  not  intro-^ 
duced. 

Obferve. — In  the  defer iption  of  the  logarithm  (p.  22^  you  are 
(hewn,  that  by  adding  the  logarithm  of  two  numbers  together, 
their  fum  producevS  the  fame  number  in  the  logarithms,  as  the  pro- 
diifl  of  the  fame  two  numbers  when  multiplied.  And  by  fub- 
tracing  the  logarithm  of  two  numbers  from  each  other,  the  re- 
maining logarithm  produces  the  fagie  number  as  the  quotient  of  the 
(s^m^  jiumberj  or  the  complement  arithmetic  (p.  28  j  of  the  loga-^ 

lithm 
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rithm  of  the  divifor  added  Co  the  logarithm  of  the  dividend^  vejed^ 
ing  (radius)  or  10  in  the  index  (p.  35)  the  tefult  is  the  very  Ume. 
Again,  when  the  proportion  begins  with  a  fine  or  a  co-fine,  the 
complement  arithmetic  added  to  the  other  two  terms,  their  fiim 
rejeSing,  10  in  the  index  will  be  the  logarithm  of  the  number 
fought. 

Now  as  the  logarithm  co-fecant  of  any  angle  is  equal  to  the 
complement  arithmetic  of  the  logarithm  fine  of  that  angle,  and  the 
logarithm  fecant  is  equal  to  the  arithmetic  complement  of  the  loga« 
rithm  co-fine  of  that  angle :  omitting  radius,  therefore^  the  co-ar. 
may  be  taken  out  of  the  tabled  by  infpe£i:ion. 

Here  all  the  three  fides  may  be  made  radium,  to  find  the  difFerence 
of  latitude  and  departure;  therefore,  the  Learner  may  make 
which  fide  he  pleafes  radius;  but  as  for  n^y  part  I  (hall  make  the 
firft,  where  the  diftance  is  made  radius,  whenever  the  courfe  is 
given. 

Though  this  method  of  working  by  logarithms  is  certain,  yet 
the  fame  maybe  wrought  by  Gunter's  Scale  and  Compafles,  and 
by  feveral  other  methods. 

Note. — When  the  courfe  is  given  in  points,  make  ufe  of  tfie 
line  marked  fine  rhumbs,  and  tang.  rhum.  on  the  upper  fide  of  the 
fcale;  when  in  degrees,  make  ufe  of  the  lines  marked  fine  and 
tang. 

By  GUNTER. 

Now  to  perform  the  laft  cafe,  extend  from  rad.  or  8  points  to  5 
points  on  the  line  marked  SR  ;  that  extent  will  reach  from  the  dift, 
488  to  the  dep.  405,8  on  the  line  of  num. 

2dly.  '  Extend  from  rad.  or  8  points  to  3  points  (the  comp.  of 
the  cou.  on  the  line  SR  ;)  that  extent  will  reach  from  the  dift,  48S 
to  the  difF  of  lat.  27 1  on  the  line  of  numbers. 

Thus  may  all  the  operations  be  performed  in  the  feveral  cafes 
of  Navigation. 

By  this  cafe  is  calculated  the  Table  of  Latitude  and  Departure  for 
every  degree,  point,  and  quarter  point  of  the  Mariner's  Compafs, 
to  the  dilt.  of  300  miles,  which  is  of  excellent  ufe  in  working  day's 
works  at  fea,  and  may  be  applied  both  to  middle  latitude  and  Mer- 
cacor's  failing,  as  fhall  be  fhewn  hereafter  ;  we  (hall  only  proceed 
now  to  the  working  of  the  laft  cafe  by  the  Table  of  DiflF.  of  Lati- 
tude and  Departure. 

By  INSPECTION. 

Find  the  given  cou,  at  the  top  or  bottom  of  the  tables,  either 
among  the  points  or  degrees,  and  in  that  page,  and  right  againft 
the  dift.  taken  in  its  column,  (bnd  the  difF  of  lat.  and  dep.  in 
their  columns. 

Thus  the  cou.  is  S^  W.  by  W.  or  five  points,*  which  is  found  at 
the  bottom  of  the  Table  of  Diff.ofLat.  and  Dep.  for  points:  and  as 
the  dift.  488  is  too  great  to  be  found  in  the  Tables,  divide  it  by  2  (or 

any 
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any  other  convenient  number)  and  that  gires  244,  which  look  for 
in  the  dift.  column^  and  right  agalnft  it  ftands  135,5  For  the  diC 
of  lat,  and  202>8  for  the  dep.  which  being  doubled  (becaufe  divided 
by  2)  gives  171  for  the  diffl  of  lat.  and  405^6  for  the  dep.  the  bmi 
as  before.  Any  of  thefe  methods  will  do,  but  the  laft  is  chiedf 
prad:ifed  at  fea.       .  *  ' 

Note. — All  points  or  degrees  above  45,  are  to  be  looked  for 
at  bottom  of  Table  I.  and  all  lefs  at  top;  ^d  the  aiiles  on  the  lefl 
hand. 

CASE  II. 

Courfe  and  Difference  of  Latitude  giveny  to  find  the  Diftance  run^and 

Departure  from  the  Meridian. 

.  If  afhip  runs  S.  E.  by  E.  from  1^45' north  latitude^  and  then 
by  obfervation  is  in  2^  46'  fouth  latitude,  what  is  her  diftance,  and 
departure. 

Now,  in  this  cafe,  as  the  (hip  has  crofled  the  Equator,  th'ere^ 
fore  the  lat.  i®  45'  N.  added  to  2^*46'  S.  is  4°  31',  which  multiplied 
by  60  gives  271  miles  for  the  diff.  of  lat. 

*  Conftfudled  the  fame  as  Pro-    B 
blem  X.  in  Geometry. 
Draw  BC=:27i,  and  BA  making  ^ 
an  angle  with  BC=:5  points,  or 
56^  13';  upon  C  ercdt  the  perp. 
CA  to  join  BA  ini  A  and  it  is  h4 
done;  then  will  CA=:4o69  and   ^ 
AB=488.  C 


By  CALCULATION. 

By  making  the  Diftance  AB  Radius,  it  will  be, 

Courfe  S.  E.  by  E.  5  pt8.r:56''  15' 

To  find  the  Departure. 
Ascofinecou.  ^pts.co.ar. 0.25526 
Is  to  Che  diff.  of  lat.  271    2.43297 
t>o  is  fihe  cou.  5  points      9.9 1985 


To  the  dep.  405.6 


2.60808 


Complement  3  pointsasjs^  45' 

To  find  the  Diftance. 

A  co-fine  cou  5  pts-co.  ar.  0.25526 

Is  to  the  diff.  of  lat.  271    2.43297 

So  is  rad.  lo.ooooo 


To  the  dift- 487.8 


2.68825 


Hence  the  ftiip's  dift.  run  is  487,8  miles,  and  her  dep.  from  the 
merid.  is  405,6  eafterly. 

By  GUNTER. 

^  Extend  from  3  to  5  points  on  the  line  marked  SR,  that  exteht 
will  reach  from  the  diff.  of  lac.  271  to.  the  dep.  405,6  on  the  line 
of  numbers.' 

2dly.  ^  Extend  from  rad.  or  8  points  to  3  points,  that  extent  will 

reach  frotn  the  diflF  of  lat.  27 1  to  the  dift.  488  on  the  line  of 

numbers.' 

H  .  By 
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By  INSPECtlON. 

Find  the  cou.  among  the  points  or  degrees,'  and  the  djffl  of  lat. 
in  its  column,  right  againft  which  ftand  Uie  diftt  and  dep.  in  their 
oolumnst 

Now  as  the  diff.  of  lat  27 1  is  too  great  to  be  found  in  the  Tstbles, 
I  divide  it  by  2,  and  that  gives  135)5  which  I  find  over  fivepoints 
in  the  lat.  column ;  againft  that  ftands  244,  for  the  dift.  and  2oa,8 
for  the  dep.  which  multiplied  by  2  gives  the  dift.  488,  and  the 
dep.  405.6, 

CASE  III. 

Courfe  and  Departure  from  the  Meridian  given^  to  find  the  Dlftanci  and 

Difference  of  Latitude* 

If  a  fhip  fails  N,  E.  by  E.  |  E.  from  a  port  in  3°  15'  fouth  lati- 
tudC)  until  (he  depart  from  her  firft  meridian  406  miles^  I  demand 
her  diftance,  and  what  latitude  fhe  is  in  ? 

By  CONSTRUCTION. 

B  Dep.  406  E.  C 

Draw  the  mer.  AB,  upon  which  g,  ["55= — 
creft  the  perp,  BC,  and  fet  off  there-  "^  •"•^.o' 
on  from  B  her  dep.  406  eafterly  t«  o 
from  B  to  C,  with  the  chord  of  60%  '-^ 
on  C  defcribe  an  arch,  and  fet  off  ^ 
thereon  the  comp.  of  the  cou.  as  A. 
DE,  and  through  D  and  C  draw  the  line  CDA,  cutting  tKe  men 
in  the  point  A;  then  the  dift.  AC,  meafured  on  the  Tame  fcale 
before  ufed,  gives  449,  and  AB  192  the  diff.  of  lat. 

•       By  CALCULATION. 
By  making  the  Diftance  AC  radius,  it  will  be. 


The  courfe  5|  points=64.**  41' 

To  find  the  Diff.  of  Lat. 

As  fine  cou.  5|  pts.  co.  ar.  0.04384 

Is  to  the  dep.  406  2.60S53 

So  is  co-fine  cou.  5I  pts.  9.63099 

To  the  diff.  pf  l9t.  192      2.28336 


The  compl.  2I  pointsssa^^  19' 

To  hnd  the  Diftance. 
As  fine  cou.  5  ^  pts.  co.  ar.  0.04384 
Is  to  the  dep.  406  2.60853 

So  is  rad.  ro.00000 

To  tbe  dift.  44$.  I  «.65 137 


From  the  lat.  left  —  —  3^     15'    S- 

Subtraft  the  diff.  of  lat.  192  miles,  or  —  3      12    N- 

The  remainder  being  3,  fhews  the  fliip  is  ia  0      03    S. 

By  GUNTER. 

<  Extend  from  5I  points  to  2 1  on  the  line  marked  SR,  that  ex* 
tent  will  reach  from  the  dep.  406  to  the  diff.  of  lat.  192  on  the  line 
of  numbers.* 

adljr. 
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adly.  ^  Extend  from  rad.  to  5i  points,  that  extent  will  reach  from 
the  dep.  406  to  the  dift.  449  miles.' 

By  INSPECTION. 

Find  the  coo.  either  among^tbe-^oints  or  degrees,  and  the  dep. 
in  its  column  y  right  agalnft  wfificfa  ftands  the  dift.  and  difF.  of  lat. 
in  their  reif  &£live  colupnns. 

Thus,  with  the  cou.  5|.  points,  and  half  the  dep.  I  find  224,5 
for  the  dift.  and  9  ;,8  for  the  difF.  of  lat.  which  being  doubled,  gives- 
the  dift.  449,  and  the  difF  of  lat.  191,6  n^rly  as  before. 

CASE  ly. 

Dj/lance-  ^ni  Difference  of  Latitude  given^  to  find  the  Courfe  and 

Departure. 

Suppofe  a  fliip  fails  488  miles,  between  the  fouth  and  the  eaft, 
from  a  port  in  2^  52'  fouth  latitude,  .and  then  bv  obfcrvation  is  in 
7^  23^  fouth  latitude ;  what  courfe  has  fhe  fteerea^  and  what  depar- 
ture has  {be  made  ? 

From  the  latitude  by  obfervation  7*^  23'  take  2®  52'  the  latitude 
left,  the  remainder  4^  31'  multiply  by  60=271  miles  or  minutes  of 
difFerence  of  latitude. 

Conftruded  as  Problem  XI.  in  Geo- 
metry. 

Draw  the  mer.  AB=:27i  5  upoft  B  ereft 
the  perp.  BC ;  take  488  in  your  compafFes, 
and  with  one  foot  on  A,  lay  the  other  on 
the  line  BC;  join  A  and  C  ;  then  will  B  C 
be  the  dep.  406,  and  the  angle  B  A  C  the 
cou. =56°  16',  or  5  points  nearly. 

To  find  the  Courfe. 
At  the  dift.  488  co.  ar.    7.31158 
Is  to  the  rad.  10.00000 

So  is  the  diff.  lat.  271       a. 43297 


To  co-fine  eou.  56°  16'    9*74455 


B       Bep  U05.8 


To  find  the  Departure. 
As  rad.  10.00000 

Is  to  the  dift.  488  2.68|4» 

So  is  fine  cou.  56''  16'      9«9i993 


To  the  dep.  405.8 


2.6C83S 


Hence  the  cou.  is  S.  E.  by  E.  and  the  dep.  405,8. 

By  GUNTER. 

<  The  extent,  from  the  dift.  488  to  the  difF.  of  lat.  271,  on  the 
line  of  numb,  will  reach  from  rad.  or  90^,  to  33®  44'  the  co-cou. 
on  the  line  of  fines. 

*And  the  extent,  from  rad.  to  iff  16'  on  the  line  of  fines,  will 
reach.from  the  dift.  488  to  the  dep.  405,8  on  the  line  of  num-' 

Ha  By 
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By  INSPECTION.. 

Seek  in  the  Tables  till  againft  the  dift.  taken  in  its  column  be 
found  the  given  dilF.  of  lat.  in  one  of  the  followiitg  columns  ;  and 
adjoining  to  it  ftands  the  dep.  which,  if  lefs  than  the  difF.  of  lat. 
the  cou.  is  found  at  the  top;  but,  if  greater,  the  cou.  is  found  at 
the  bottom. 

Now,  with  half  the  dift.  244,  and  half  the  difF.  of  tet.  135)$ 
look  in  the  Tables  till  they  are  found  to  agree  in  their  refpe^ive 
columns,  which  they  do  nearly  over  5  points ;  againft  them  ftands 
202,8  for  the  dep.  which,  being  doubled^  gives  405,6  nearly,  as 
before* 

CASE  V. 

Difiance  and  Departure  given^  to  find  the  Courfe  and  Difference  of 

Latitude. 

Adnriit  a  ftiip  fails  488  miles  between  the  north  2^nd  weft  from 
the  ifland  of  Bermuda,  in  lat.  32*^  35'  north,  until  her  dep.  is  405 
miles  \  what  courfe  has  flie  fteered,  and  what  lat  is  (he  in  \ 

Dep.  405; 

Note.  This  cafe  is  conftrufted  much  the  XS?7>^^ To 

fame  as  the  laft.  ^'  ^ 


By  CALCULATION. 

To  find  the  Courfe. 
As  the  dift.  488  CO  ar.      7*31 158 
Is  to  radius  10.00000 

So  is  dep.  405  2.60746 


To  the  iSne  of  cou.  j6**  &    9.91904 


•^^- 


To  find  the  DifF.  of  Lat. 
As  radius  10.00000 

Is  to  the  dift;  488  2.68842 

So  is  co-fine  co.  56^  Q      9.74644 


To  the  difF.  of  lat.  a7i>2   2.45486 


Hence  the  courfe  is  N.  56**  6'  W.  or  N.  W.  by  W.  nearly* 
To  the  lat.  failed  from  32^^  35'  add  the  diff".  o(  lat,  ^72,  or  4^ 
32',  gives  37^  07',  the  Jat.  the  fliip  is  in. 

By  GUNTER. 

*  Extend  from  the  dift.  488  to  the  dep.  405  on  the  line  of  num- 
bers, that  extent  will  reaph  from  rad.  to  the  cou.  56^  6'  on  the  line 
of  fines. 

adly.  *  Extend  from  rad.  to  the  comp.  of  the  cou.  33^  54'  on 
the  linaof  fines,  that  extent  will  reach  from  (he  dift.  488  to  the 
diff.  of  Ut,  272  on  the  line  of  numbers. 

By  INSPECTION. 
Seek  in  the  Tables  till  againft  the  dift.  taken  in  its  column,  be 
found  the  given  dep.  in  one  of  the  following  colunms  j^  and  ad^ 

joining 
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joining  to  it  ftahds  the  difF.  of  lat«  which,  if  greater  than  the  dep« 
the  cou.  is/ound  at  the  top  ji  but  if  lefs,  the  cou.  is  found  at  the 
bottom.  I 

Now,  with  half  thedifl:.  I44,  and  half  the  dep.  202,5,  I  look 
in  the  Tables,  and  find  chem  to  agree  in  their  columns,  nearlv  over 
5  points,  againft  which  is  lat.  135,5,  which  being  doubled,  is  27 1, 
the  diff.  of  lat.  nearly,  as  before. 

CASE  VI. 

Difference  of  Latitude  and  Departure  given^  to  find  the  Courfe  and 

Diftance. 

A  fhip  falls  between  the  north  and  weft  till  hrr  difference  of 
latitude  is  271  miles,  and  her  deg.  is  406  miles  ^  I  demand  her 
courfe  and  diflance  ? 

Conftru£led  as  Problem  XIL  in  Geo- 
metry. ^  C 

Draw  A 8=27 1,  and  perp.  to  it  BtJ 
Z406 ;  join  C  and  A ;  ^en  will  the 
angle  CAB  be  the  cou.  =£56^  17',  and 
AC  the  dift.  1=488  miles. 


Dep.  406. 


.c«. 


•^  > 

•> 


To  find  the  Courfe. 
As  the  difF.of  lat.  27 1  co  ar.  7.56703 
Is  to  rad.  10.00000 

So  is  the  dep.  406  2.60853 

Tothetan.ofcou.56^17'  10.17556 


To  find  the  Dlftance. 
As  fin.-cou  56**  17'co  ar.  0.07998 
:  Dep.  406  2.60873 

::Rad.  10.00000 


:  Dift.  488.  z 


2.68851 


Hence  her  cou.  is  N.  56®  17'  W.  or  N.  W.  by  W.  and  the  dift. 
failed  488,1  milc^. 

By  GUNTER. 

<  Extend  from  the  diiF.  of  lat.  27  S  to  the  dep.  406  on  the  line 
of  num.  that  extent  will  reach  from  rad.  to  56^  17'  the  cou#  on 
the  line  of  tan. 

2dly.  *  For  the  dift.  we  muft  confider  it  as  rad.  (there  being  no 
line  of  fee.  on  the  fcale)  and  extend  from  rad.  or  90^  to  the  cou.  5 
points  on  the  line  of  fines,  that  extent  will  reach  from  the  dep. 
406,  to  the  dift.  488  on  the  line  of  numbers. 

By  INSPECTION. 

Seek  in  the  Tables  till  half  the  given  diff.  of  lat.  135,5,  and  dep. 
203  are  found  together  in  their  refpe<£^ive  columns;  then  right 
againft  them  will  be  found  half  the  dift.  244,  in  its  column,  and 
the  cou.  ftand  in  degrees  either  at  the  top  or  bottom  of  the  column 
where  tHe  diff*.  of  lat.  and  dep.  was  found,  which  in  this  cafe  is 
pver  56^  15',  or  5  points  the  cou.  required. 

Tbc  ixxt  foregoing  Problems  are  the  common  cafe  of  Plane  Sail- 
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ing,  which  the  leamer  ought  to  be  well  acquainted  with ;  and  ibr 
that  end  I  here  add  fix  more  for  pradkice,  whofe  anfwers  may  be 
found  by  the  fore|oing  rules :  ^ 

^efiion  L  A'  mip  in  2""  lo'  fouth  tat.  fails  N«  by  £.  89  leagues : 
what  lat.  is  iht  in,  and  what  is  her  dep.  i 

Anfuuer.  Lat.' in  2^  12' N.  and  dep.  17.36  leagues. 

^ejiion  II.  A  jfhip  fails  S.  S.  W.  from  a  port  in  41^  30'  north 
lat.  and  then  by  obfervation  the  faid  ihip  is  in  36°  57'  north,  lat.  I 
demand  the  dift.  run  and  dep.  ? 

Anfvoer.  Dift.  run  98,5  leagues,  dep.  37,7  leagues. 

^ueflion  III.  A  fhip  fails  S.  S.  W.  half  W.  from  a  port  2*»  30' 
fouth  Tat.  until  her  dep.  be  59  leagues  \  I  demand  her  dift.  run  and 
lat.  in  ? 

Jnfwer.  Dift.  run  125,2  leagues,  lat.  in  8°  i' fouth. 

^efti9n  IV.  If  a  jfhip  fails  360  miles  fouth  weftward  from  2i* 
59' fouth  lat.  until  by  obfervation  fhe  be  in  24°  49'  fouth  lat.  what 
is  her  cou.  and  dep.  r 

Anjwer.  The  cou.  is  S.  W.  by  W.  half  W.  or  S.  61*^47'  W. 
and  her  dep.  from  the  mer.  is  317,3  miles. 

^uiftion  V.  Suppofe  a  fhip  fails  354  miles  north  eaftward  from 
2**  9  fouth  lat.  until  her  dep.  be  150  miles;  what  is  her  cou.  and 
lat.  in  ? 

Jnfwer.  Her  cou.  is  N,  25°  4'  E.  or  N.  N.  E.  half  E.  nearly, 
and  flie  is  in  lat,  3^  1 1'  North. 

^eftion  VI.  Sailing  between  the  north  and  the  weft,  from  a 
port  in  i^  59'  fouth  lat.  and  then  arriving  at  another  port  in  4^  8' 
north  lat.  which  is  20Q  miles  to  the  weftward  of  the  firft  port  j  I 
demand  the  cou.  and  dift.  from  the  firft  port  to  the  fecoild  ? 

Anfwer.  The  cou.  is  N.  29^  40'  W.  or  N.  N.W.  |  W.  nearly  \ 
and  the  dift.  of  the  ports  is  422,3  miles,  or  140^7  leagues. 
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TfTAVING  learned  thofe  neceflary  problems  concerning  a  Single 
I  1   Courfe,  the  next  is  a  Compound  Courfe,  commonly  called  a 
Traverfe ;  in  order  to  the  right  underftanding  of  which,  obferve 
the  following  definitions : 

A  Traverfe  is  when  a  fliip,  meeting  with  contrary  winds,  fails 
on  feveral  courfes. 

When  the  wind  is  diredtly  or  partly  againft  afhip's  dire<9  courfe 
to  the  place  (he  is  bound  to,  flie  reaches  her  port  by  a  kind  of  Z 
lilce  courfe ;  which  is  made  by  failing  with  the  wind,  firft  on  one 
|ide  of  the  ihip,  and  then  on  the  other  fide. 

In  a  ihip,  when  looking  towards  the  ftem,  head^  or  Are-part  i 

Starboard  figniiies  the  right-hand  iide  \ 

I^arboard  or  Port  the  leftrfaand  iide  j 

Aft 
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Aft  or  abaft  is  towards  the  hinder  part,  or  ftern  ; 

The  Beam  fignifies  athwart  or  acrofs  the  middle  of  the  (hip. 

When  the  (hip  fails  the  fame  way  the  wind  blows,  (he  is  (aid 
to  fail  or  run  before  the  wind ;  and  the  wind  is  right  aft,  or  right 
aftern  ;  and  her  courfe  is  then  i6  points  from  the  wind. 

When  a  (hip  fails  with  the  wind  blowing  diredlvacrof^her^  (he 
is  faid  to  have  the  wind  on  the  beam ;  and  her  courte  is  eight  poiat* 
from  the  wind. 

When  the  wind  blows  ob}iqiiffi#  acrofs  the  (hip,  the  wind  is  faid 
to  be  abaft  the  beam,  dr  afore  tlieljbadi,  according  as  her  courfe  is 
more  or  iefs  than  8  points  from  thr.Witid. 

When  a  (hip  endeavours  to  fail  towards  that  part  of  the  compaft 
from  whence  the  wind  blows,  (be  is  faid  to  fail  on  a  wind,ortopl]r 
to  windward,  or  clofe- hauled,  or  on  a  bowling. 

A  veiTel  failing  as  near  as  ihe  can  to  the  point  from  whence  the 
wind  blows,  is  (aid  to  be  clofe  hauled.  The  generality  of  (hips 
will  lie  within  about  6  points  of  the  wind,  but  (loops  and  other 
vefTels  will  lie  much  nearer. 

The  Windward,  or  Weather>(ide,  is  that  fide  of  the  (hip  on 
which  the  wind  blows ;  and  the  other  is  called  the  Leeward  or  Lee* 
fide. 

Tacks  and  (beets  are  large  ropes  made  hft  to  the  lower  oomen 
•f  the  fore  and  main  fails,  by  which  either  of  thefe  corners  aie 
hauled  fore  and  aft. 

When  a  (hip  fails  by  or  on  a  wind,  the  windward  tacks  are  al- 
ways hauled  forwards,  and  leeward,  or  lee-(heets  aft. 

The  (larboard  tacks  are  aboard  when  the  (larboard  fide  is  to 
windward,  and  the  larboard  to  leeward ;  and  the  larboard  tacks  are 
aboard  when  the  larboard  fide  is  to  windward,  and  the  (larboard  to 
leeward,  either  tacks  the  yards  are  braced  up. 

To  know  how  near  the  wind  a  (hip  will  lie,  obferve  the  courfe 
(he  goes  on  each  tack  when  (he  is  clofe  hauled,  then  half  the  num** 
ber  of  points  between  the  two  courfes  will  (hew  how  near  the  wind 
that  (hip  will  lie. 

The  moft  common  cafes,  in  turning  to  windward,  may  be  oon- 
ftrut^ed  by  the  following  precepts ; — 

Having  drawn  the  meridian,  or  north  and  fouth,  and  parallel  of 
latitude  (pr  eaft  and  weft  line)  in  a  circle,  reprefenting  the  horizoo 
of  the  place,  mark,  in  the  circumference,  the  place  of  the  wind  ; 
draw  the  rhumb,  paffing  through  the  place  bound  to,  and  lay  theteoa 
the  diftance  of  that  place  from  the  centre. 

On  each  fidisof  the  wind  lay  off  in  the  circumference  the  points 
or  degrees  (hewing  how  near  the  wind  the  (hip  can  lie,  and  draw  the 
rhumbs. 

Now,  the  firft  courfe  will  be  on  one  of  thofe  rhumbs,  according 
to  the  tack  the  (hip  leads  with  i  draw  a  line  through  the  place  bound 
to,  parallel  to  the  other  point,  to  meet  with  the  firft,  and  this  will 
(hew  the  courfe  and  diftance  on  the  other  tack. 

Til 
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To  refol ve  a  Traverfe^  is  to  reduce  and  bring  feveral  courfes  into 
one;  the  courfes  are  known  by  the  compafs,  and  the  dxftanceby  the 
log,  which  in  common  voyages  is  hove  once  in  two  hours,  but  in 
Ihips  of  war,  or  in  Eaft-Indiamen,  every  hour. 

In  the  fteerage,  or  fome  convenient  place  in  the  Ihip,  there  is 

Einerally  kept  a  table,  called  the  log-board,  divided  into  feven  co- 
mns ;  m  the  firft  is  written  the  hours  of  the  day,  in  the  fecond^ 
the  knots  the  fhip  runs  during  half  a  minute;  each  of  thefe  kaot& 
bear  the  fame  proportion  to  a  fea  mile  that  half  a  minute  does  to  an 
iKNir  i  confeqUentJy,  fo  many  knots  as  the  fhip  runs  in  half  a  mi-* 
nute,  (the  time  allowed  for  trying  the  experiment)  fo  many  miles. 
ihe  runs  in  an  hour.  In  the  third  the  fathoms,  lo  of  which  qught 
to  make  a  knot;  in  the  fourth  the  courfes  fleered  by  the  compafi  ; 
in  the  fifth  the  winds  ;  in  the  ^xth  the  lee-way,  or  how  far  the  fhip 
IS  drove  to  the  leeward  of  the  courfe  fleered  by  the  compafs ;  in  the 
feventh  the/tranfa6lion§  of  the  day,  as  in  the  following  Table. 
Every  day  at  noon  the  contents  are  tranfcribed  into  the  log-book, 
-which  is  divided  into  columns,  exadly  like  the  log-board,  and  the 
feveral  courfes  being  corre£led  by  allowing  for  the  lee-way  and 
variations,' and  the  diftance  run  upon  each  being  fet  down  in  a  Tra- 
verfe-table,  fhews  what  difference  of  latitude  and  departure  the 
{hip  has  jnade  during  the  lafl  24.  hours;  and  from  thence  is  found 
the  latitude  and  longitude  the  fhip  is  in,  &c.  This  operation  is 
called  doing  a  day's  work. 

The  LOG-BOARD. 


H. 
2 

K. 
6 

F. 

Courfes. 

Winds. 

Lee- 
way. 

Tranfa^tions. 

S.  W.  by  S. 

N. 

4 
6 

5 
5 

5 

N.W. 

8 

5 

^4oderate  gales 

10 

4 

5 

N.E. 

N.  N.  W. 

&  fair  weather, 

12 

4 

5 

at  8  A.  M.  faw 

2 

4 

5 

a  fhip  to   the 

4 

4 

5 

northward. 

6 
8 

4 
5 

5 

S.  W.  by  S. 

W.  N.  W. 

10 

4 

5 

No  obferva* 

12 

4 

tion. 

Having  placed  the  feveral  courfes  and  diflances  run  upon  each, 
beein  wiui  the  firfl  courfe  S.  W.  by  S.  which  is  3  points,  and  the 
diftance  run  upon  it  being  fummed  up,  is  21,5,  or  an  half,  which 
being  doubled  (becaufe  the  log  is  hove  every  two  hours)  is  z^^.  In 

like 
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like  manner  proceed  with  the  other  courfes,  and  then  find  the  difF. 
of  lat.  and  dep.  for  each  cou.  and  dift. 

When  the  cou.  is  to  the  fouthwarJ,  the  diff.  of  lat.  muft  be  fet 
in  the  colunan  marked  S,  but  if  to  the  northward,  in  that  marked 
N  ;  likewife,  when  the  courfe  is  to  the  eaft  ward,  the  dep.  muft  be 
fet  in  the  column  marked  E  j  but  if  to  the  weftward,  io  that 
marked  W.  Thus  the  firft  courfe  being  S.  W.  by  S.  3  points, 
the  diiF.  of  lat.  belonging  to  it  is  fet  under  S.  and  the  dep«  under 
W.  as  in  the  following  table  :— 

TRAVERSE  TABLE. 


COURSES. 

DIST, 

N. 

S. 

e. 

w. 

S.  W.  by.  S. 

N.  e:    ' 

S.  W.  by  S. 

43 

45 
■    27 

3«,8 

35,8 

22,4 

3i,« 

23,9  , 
15,0 

• 

31,8 
D.  Lat 

58,2 
3 ',8 

31,8 

* 

38,9 
31,8 

(« 

•26,4 

S. 

D(^.  W. 

7,' 

Here  the  weftings  being  greater  than  the  eaftings,  the  diff.  fhews 
how  far  the  fhip  has  got  to  the  weftward  ;  and  the  fouthings  being 
greater  than  the  northings  (hew  how  far  {hj^  is  got  to  the  fouth- 
ward  of  the  place  flie  fet  out  from. 

Now  the  diff.  of  lat.  26,4  and  dep.  7,1  being  looked  for  in  the 
Tables,  will  be  found  nearly  ftanding  together  under  15°  and 
a.gainfl:  dift.  27.     Hence  the  courfe  made  good  upon  the  feveral 
4Couries  is  S.  15^  W,  and  the  dift  27  miles. 


I 
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EXAMPLE  I. 

Suppofe  a  {hip  takes  her  departure  frotn  the  Lizard  in  latitude 
4.9®  57'  N.  it  bearing  N.  N.  W.  diftance,  by  eftimation,  5  Ieague% 
fails  S  E.  34,  W.  by  S.  i6,W.  N.W,  39,  and  S*  by  E.  40  miles; 
required  the  latitude  ihe  is  in,  and  her  bearing  and  diftance  from 

tihe  Lizard  ? 

By  CONSTRUCTION. 


E  Dep.  14,2  M 

Draw  the  line  L  M  toreprefent  the  meridian  of  the  Lizard,  and 
Xj  the  Li^aid  point  |  on  L  defcribe  the  compafs  j  then  fet  ofF  the 
oppoiite  point  to  the  bearing  of  the  Lizard  ;.the  S.  S.  E.  line  LA, 
which  make  equal  to  15  miks;  parallel  to  the  S.  £,  line  draw  the 
li;ie  AB  equal  to  34  miles;  again,  from  B  parallel  to  W.  by  S. 
draw  BC  equal  to  16  miles  ;  next,  through  C,  draw  a  line  parallel 
to  W,  N.  W.  which  make  equal  to  39  miles  ;  from  D  draw  DE, 
parallel  to  the  S*  by  E.  line,  equal  to  40  miles ;  then  is  h.  the  place 
of  the  ihip  at  the  end  of  her  feveral  courfes,  EL  the  diftance,  (>M 
the  diiF.  of  lat.  EM  her  departure^  and  the  angle  ELM  the  cpuFfe 
fh^  hgs  m^de  good* 

Tq 
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To  find  the  fame  by  CALCULATION. 
For  the  FirftCourfe,  S.  S.  £•  15  Miles. 


To  find  the  Diff.  of  Lat. 
As  rad.  00°  10.00000 

In  to  dm.  15  1.17609 

So  is  co-fine  cou.  2  pts.   '9.96562 


To  diff.  lat.  13.9 


1. 141 71 


For  Departure. 
As  rad.  90°  jo.ooooo 

Is  to  did.  15  1. 17609 

So  is  fine  cou.  2  pts.  9.58284 


To  dep,  5,7 


0.75893 


Second  Courfe  S.  E.  34  Miles. 


For  Difference  of  Latitude. 

As  rad  90^  10.00000 

Is  to  CO  fine  cou.  45^         9.84948 


So  is  diii.  34 
To  diff.  Ut.  24 


For  Departure. 
As  rad.  90"  10.00000 

Is  to  fine  cou.  45^ 


1.53148!  So  isdift.  34 


1.38096  To  dep.  24 


9  84948 
1.53148 

1.38096 


Third  Courfe  W.  by  S.  16  Miles. 


For  Difference  of  Latitude. 
As  rad.  90**  10.00000 

Is  to  co-fine  cou.  78^  45'  9.29024 
So  is  did.  16  1. 204 1 2 


To  diff.  lat.  3,1 


0.49436 


For  Departure. . 
As  rad.  90*  ip.ooooo 

Is  to  fine  cou.  78**  45^        ^99*57 
So  is  difi.  16  1.20412 


To  dep.  15,7 


1*19569 


Fourth  Courfe  W.  N.  W.  39  Miles, 


For  Difference  of  Latitude. 
As  rad.  90^  id.ooooo 

Is  t9  CO-  fine  cou.  67**  30'    9.58284 
Soisdift.  39  1. 59106 


To  diff.  lat.  14,9 


1. 1 7390 


For  Departure. 
As  fad.  90*  lo.oocoo 

Is  td  fine  cou.  67'  30'        996562 
So  is  difi.  39  1.59106 


To  dep.  36 


1.55668 


Fifth  Courfe  S.  by  E.  40  Miles. 

For  Difference  of  Latitude. 
As  rad.  90^  10.00000 

Is  to  co-fine  cou.  11^  15'  9.99*  57 
So  is  did.  40  1.60206 


To  diff.  lat.  39,2 


1.59363 


For  Departure. 
As  rad.  96^  lo.ooooO' 

Is  to  fine  cou.  11®  15*        9.29024 
So  is  the  difi.  40  1.60206 


To  the  dep.  7,8 


0.8923a 


Though  this  method  of  finding  the  diff.  of  lat.  and  dep.  by  loga- 
rithms is  certain,  yet  the  fame  may  be  more  readily  found  by  the 
Tables  of  Diff.  of  Lat.  and  Dep.  -,  that  is^^  to  find  the  diff.  of  lat. 

I2        *  and 
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and  dep.  for  each  courfe  and  dift.  by  infpeSion,  and  placing  them 
down  as  in  the  tollowing  Traverse  Table  :— - 


COURSES. 

DIST. 

IS 

34 
1^ 

39 

40 

DIFF. 

LAT. 

DEPARTURE. 

N. 

s. 

E. 

W. 

o»  S.  £• 

S.  E. 

W.  by  S. 

W.  N.  W. 

S.  by  E. 

From  futn 
lake 

Refts 

14,9 
•4.9 

t3,9 

24,0 

3,1 

39,2 

5,7 
24,0 

7,8 

'5,7 
3^,0 

\ 

80,2 
'4,9 

65,3 

37,5 

'    5»,7 
37»S 

14,2 

Having  placed  them  as  above,  add  up  all  the  weftings,  callings, 
northings,  and  fouthings  feparately,  and  fet  down  their  refpeftive 
fums  at  the  bottom  of  each  column  ;  and  as  the  welling  is  greater 
than  the  ealling,  fubtra£l  the  ealling  therefrom,  and  the  diff.  I4,z 
ihews  that  the  (hip's  dep.  is  fo  much  well  of  her  firll  meridian.. 

Again,  the  fouthing  being  greater  than  the  northing,  fubtraS 
the  northing  from  it,  and  the  remainder  Ihew-s  how  far  the  Ihip  is 
to  the  Ibulhward  of  her  firft  place,  or  diff.  of  lat.  Ihe  has  made.. 

To  find  thedireft  Courfcor  Bear- 
ing of  the  Lizard  from  the 
Ship. 

AstbedifT.  lat;  65,300.  ar.  8.18509 

Is  to  rad.  90®  10.00000 

So  is  the  dep.  14,2  1.15229 


To  tang.  cou.  12°  16'        9.33738 

WhicJh,  becaufe  the  difF.  of  lat. 
is  foutherly,  and  the  d.'p,  wef- 
terly,  is  S.  12"  16'  W.  Whence 
the  Lizard  bears  from  the  ihip 
N.  12^  16'  E.  gr  N.  by  E.  and 
1°  i'  E. 


To  find  the  direft  Dillance. 

Asfineof  couf.  1 2° i6fco^ar. 0.67272 
Is  to  the  dep.  14,2  1.15229 

So  is  rad.  90°  10.00000 


To  the  did.  66,84 


1. 82501 


The  cou.  and  difl.  may  be 
found  fufEciently  near  under  12 
decrees  in  Tables,  where  the 
dilt.  is  67  mile«. 


EXAMPLE  IL 


Suppofe  a  Ihip  from  the  Lizard  49®  57'  is  bound  to  Cork  in  lat, 
51*^41  N.  whofe  dep.  from  the  mer.  of  the  Lizard  is  1 20' miles 
well,  but  by  rcafon  of  contrary  winds  is  obliged  to  fail  on  the  folu 
lowing  courfcs,  viz.  S.  S,  W.  54  miles,  W.  by  S,  39,  N.  W.  by 

N.  40j 
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N.  40,  N.  E.  by  £.  69,  and  N,  N.  W.  60  miles;  I  demand  the 
dire^  cou.  difl.  dilF  of  lat.  and  de^.  made  good  upon  the  fererat 
courres,  with  the  Ut.  (be  ifi  in,  and  whac  courfe  fhe  muft  after- 
wards Acer,  and  how  far,  to  gain  her  intended  port  i 


By  PROJECTION. 
Latitude  of  Cork        —        51°  41' 
49  57 


Latitude  of  Lizard      — 


DtlFerence  of  latitude 104    Departure  lio 

C.^l-,. 7^'.l-.  -D  "^^^ 


With  the  chord  of  60"  dcfcribe  a  circle,  through  which  draw  the 
mer,  north  and  fouth,  and,  crolling  that  at  right  angles,  draw  the 
eaft  and  weft  points  ;  the  centre  reprefents  the  Lizard  ;  then  fet 
(^two  points  from  the  fouth  weflerlyj  through  which  draw  aline 
to  the  centre  for  the  firll  cou.  S.  S.Vi.  upon  that  fet  ofF  the  iirll 
ditt.  run  54  miles,  which  is  the  {hip's  place  at  the  end  of  her  firft 
courfe. 

Draw  the  W.  bv  S.  rhumb;  and  parallel  to  it  a  line,  paffing 
through  the  Ifaip's  faff  place  i  and  upon  it  fet  off  39  for  the  fecond 
did.  i  draw  the  N.  W.  by  N.  rhumb ;  and  parallel  to  it,  as  before, 

draw 
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draw  a  line,  paffing  through  the  fhip's  laft  place;  upon  it  fet  off 
40,  and  chat  will  be  the  place  of  the  (hip  at  the  end  of  her  third 
cou. ;  th€;n  dtaw  the  N.  £.  by  £•  rhumb ;  and  parallel  to  it  a  line,^ 
paffing  through  the  fbip's  laft  place ;  and  upon  it  fet  oiFS^for  the 
fourth  dift. ;  then  draw  a  N.  N.  W.  rhumb  ;  and  parallel  to  it  a 
line  as  before,  through  the  ihip's  laft  place;  and  upon  it  fet  off  the 
laft  dift.  60,  which  is  the  fhip's  place  at  the  end  of  her  feveral 
courfes  ;  from  which  draw  a  line  parallel  to  the  eaft  and  weft  line, 
until  it  cuts  the  mer. ;  for  the  whole  dep.  from  this  to  the  centre, 
being  meafured  on  the  fame  fcale,  will  give  her  difF.  of  lat.  made 
good  upon  the  feveral  courfes ;  and  a  line  drawn  from  the  Clip's  laft 
place  to  her  firft,  will  give  the  whole  dift. ;  and  the  angle  which 
this  line  makes  with  the  meridian  will  be  the  (hip's  courfe  made 
good. 

Now,  to  find  what  courfe  flie  muft  fteer^  and  how  far  fhe  muft 
run,  from  the  centre  of  the  compafs,  or  the  ^Lizard  point,  fet  off 
the  whole  difF.  of  lat.  of  the  two  ports,  viz.  104,  toF;  through 
F  draw  an  E.  and  W.  line  wefterly,  and  fet  off  thereon  the  whole 
dep  120  from  F  to  E  ;  then  will  E  reprefent  the  fituation  of  Cork  ; 
join  AE,  and  draw  AD  parallel  to  the  mer. ;  then  will  AE  be  the 
dift.  ftie  has  to  run  to  her  intended  port,  the  angle  EAD  is  the  cou. 
fhe  muft  fteer,  ED  is  how  far  (he  is  to  the  eaftward  of  it,  and  AEX 
is  how  far  to  the  fouthward  of  it. 

By  CALCULATION. 

With  the  diff.  of  lat.  and  dep.  between  the  two  ports,  to  find 
their  bearings  and  diftances.  ^ 


To  find  the  Bearing. 
As  diff.  of  lat.  10400.  ar.7. 98297 
Is  to  red.  90°  lo.oooto 

So  is  whole  dep.  120         2.07918 


To  find  the  Diftances. 
As  fine  cou.  49°  ^  co.  ar.  0.12167 
Is  to  dep.  szo  2.07918 

Is  to  rad.  90^  lo.oocoo 


1  —  ^ 

To  tan.  cou.  49°  5'  10.06215  To  dift.  i58>8  3.2008^ 

Whence  the  bearing  between  the  Li2ard  and  Cork  is  N.  49^  5' 
W.  dift.  159  miles.  Or  with  infpedion  to  be  49°,  and  dift.  159 
miles  •,  and  the  feveral  courfes  and  diftances  being  foundji  will  ftand 
as  in  the  following 


TRAVERSE 
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TRAVERSE  TABLE. 


COURSES. 


DIST. 


DIFF.        tAf. 


N. 


s.  s.  w. 

W.  by  S.  I 
N.  W.  by  N. 
N..E.  by  E. 

N.  N.  W. 


54 

39 
40 

69 

60 


S.    . 


From . . . 
Take . . , 

Remains 


33-3 
38-3 
55  4 


127.0 
57-5 

f  9  5 


49-9 
7.0 


DErARTURE. 
W. 


E. 


57-5 


•  •  •  • 


•  •  •  • 


•  •  •  • 


57-4 


•  •  •  • 


57-4 


20.  7 
38  3 

22. 

«    •    «    • 

23- 


104.0 
57-4 

4^.6 


To  find  her  dtrtli  Courfe  and  Dijiance  made  good. 


To  find  the  Courfe. 
As  di£F.  of  lat.  69,5  co.  ar..8. 15802 
Is  to  rad.  90**  10.00000 

So  is  4ep.    V     46,6  J. 66839 


To  tan.  cou.  33*51'  9  82641 


To  find  the  Difl. 
As  rad,  lo.oooco 

To  diff.  lat.     69.5  J  84ig8 

So  is  fee.  cou.  33**  51'       10  0S066 


To  dift.  83,68 


1.92264 


Or,  with  the  proper  difF.  of  lat.  69,5  and  thedep.  46  6,  look  in 
the  tables  of  difF.  of  lat.  and  dep,  the  neareft  numbers  correfpond- 
ing  to  thefe  are  69^6  and  47  under  34°  agamft  difl.  84. 

To  find  the  Bearing  and  Dljlanct  to  the  intended  Pott. 


Lizard's  lal 
Add  diff.  lat. 


49.57  N. 
I     .9  N. 


In  Angle  A  E  I). 
From  whoie  difF.  lat.  ports    r«^4* 
Sublrad  flijp*8  northing         69.5 


Ship^s  latitude  in  51  .  6  N.  |  Remains  (hip  fouthw.  of  port  34  5 

From  whole  Dep.  fubtraft  Ship's  Dep.  120 — 47=^73  ^D. 

As  fine  cou.  6i;^^  42' co.  ar.  0.04^79 
Is  to  dep.     73  '•'^6j52    •* 

So  is  rad.     90  ic.coroo 


AsdifF.  of  lat.34.5co  ar.  8.56218 
Is  to  rad.  tan.  45^  lo.ocooo 

So  is  dep.        73  1*86332 


To  tan.  cou.  64^42'.      10.32550 


To  dift.       80,76 


1.90711 


Whence  the  cou.  flie  qiuft  ftcer  is  N.  64^^  42'  W.  or  N.  W.  by 
yf.  I  W.  difl.  81  miles. 

Or,  with  the  diif.  of  lat.  34>  5  and  dep.  73,  look  into  the  Tables, 

.th^ 
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the  nearefl;  num.   to  thefe  are  73,4  and  34,2  ftanding  over  65 
againft  dift.  8i« 

All  the  preceding  may  be  found  by  Guntcr's  Scale,  but  (ball  leave 
the  working  of  them  to  exercife  the  Learner,  who  ought  to  bcf 
well  acquainted  with  Traverfe  Sailing ;  and  for  that  purpofe  it  has 
been  thought  proper  to  fubjoin  the  following,  which  is  the  mofl: 
general  and  ufeful  that  well  can  be,  and  may  be  worked  by  any  of 
the  foregoing  methods. 

A  fhip  being  at  fea  in  lat.  37**  10'  N.  is  bound  to  a  poit,  which 
lies  to  the  wcftward  in  lat.  33**  o'  N.  the  dep.  between  the  (hip 
and  the  place  is  180  miles  -,  confequently,  by  Cafe  VI.  the  courfe 
will  be  S.  W.  by  S.  2  degrees  welterly,  and  dift.  308  miles,  but 
the  wind  being  variable,  is  obliged  to  ply  upon  thefe  feveral 
courfeSj  the  dift.  run  up6n  each  being  obtained  by  the  log  j  and 
the  firft  fhe  fails  (with  her  larboard  tacks  on  board  •  S.  W.  by  W. 
27  miles,  W.  S.  W,  half  W.  30  miles,  W.  by  S.  25  miles,  W. 
by  N.  18  miles. 

(Starboard  tacks  on  board  wind  (hifting)  S.  S.  £.  32  miles,  S.  S. 
E.  three  quarters  E.  27  miles,  S.  by  E.  25  miles,  S.  31  miles,  S,  S. 
E.  "^9  miks 

Required  the  lat.  the  fhip  is  in,  and  her  dep.  from  the  mer.  upon 
what  courfe  fhe  muft  fleer  if  poffible,  and  how  far  {he  muft  fail  to 
ga'n  her  intended  port  ? 

The  diff".  of  lat.  and  dep.  being  found  by  the  preceding  direc- 
tions, will  fland  a^  in  the  following  Table : — 

TRAVERSE  TABLE. 


'          1 

COU&SES. 

DIST. 

DIFF.  OF  LAT. 

DEPARTURE. 

N. 

s. 

E. 

W. 

S.  W.  by  W. 

27 

iS.o 

22,4 

W.  S.VV.iW. 

30 

«,7 

1 

28,7 

W.  bv  S. 

* 

25 

4>9 

24,5 

W.  by  NT. 

18 

3.5 

. 

»7,7 

b.  S.  E. 

.3^ 

29,6 

12,2 

0.   0.   XI«*  -^  Hj » 

27 

2lj,2 

13.9 

hi.  by  E. 

25 

24,5 

4>9 

South 

3» 

3IP 

S.  S.  E. 

39 

3fc',o 

14-9 

' 

35 

172  9 

45,9 

93,3 

3.5 

45,9 
47,4  W. 

DifF.  LatJ  1 69,4.8 

Depar. 

Tim 
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The  fliip  is  in  lat.  34°  21'  N.  the  dep,  is  47,4  W. 
The  cou.  (sade  good  is  S.  1 5"  38'  W.  and  d.ft.  175,9- 
The  cou.  to  the  intended  port Js  S.  58*  35'  W.  or  S.W,  by  W. 
one  quarter  weft  nearly,  diftance  I55>4. 

.  II       I  ^    

MIDDLE  LATITUDE  SAILING, 


IN  Plane  Sailing  the  earth  w^s  confldered  as  a  plane,  repre(enting 
a  bowltng*green,  having  the  meridians  parallel  to  each  other, 
and  confequently  the  degrees  pf  longitude  equal  in  all  places  ;  but 
this  cannot  be  true,  as  the  earth  is  a  globe  or  fphef e  ;  for. 

As  the  meridians  are  circles  on  the  terraqueous  globe,  meeting 
in  the  poles,  (as  may  he  feen.in  the  Plate  page  45)  it  is  obvipiis, 
that  any  two  of  thofe  circles  muft  recede  more  at  greater  diftancps 
from  the  poles  ;  aod  at  equal  diftances  from  each  polei  or  at  the   . 
equator,  the  diftance  between  the  meridians  is  greateft. 

The  true  place  of  a  fhip  at  Tea  depends  upon  its  diftancefroan  the 
equator,  and  fome  noted  meridian  ;  and  fince  the  meridiooai  dif- 
tance, that  is,  the  diftance  between  any  two  mieridians,  varies  in 
every  latitude,  it  is  there^re  .convenient  this  diftance  fhould  be 
reckoned  in.  a  fixed  latitude,  and  where  the  degrees  are  of  the  faiqe 
magnitude  with  thofe  of  the  meridian,  which  c^n  be  no  wheje  bi/Lt 
on  the  equator,  where  60  geographical  miles  make  a  degree. 

The  cirpumference  of  all  jrirdesare  in  dire£t  proportion  to  each 
other,  as  their  radii;  and  fince, the  earth  turns  once  round  its  axis 
in  24  hcnirs,  every  point  upon  its  furface  muft  defcribe  circles  pa- 
rallel to  the  equator :  hence  it  follows,  that  the  circumference  of 
any  parallel  of  latitude,  irrm^les,  is  to  the  circumference  of  the 
equator,  in  miles,  as  theco*lkie  ofthat  latit^ide  is  to  radius;  and, 
that  the  breadth  of  a  degree,  in  any  parallel  of  latitude,  is  to  the 
breadth  of  a  degree  upon  .the  equltt&r|,  ja3  ^^jfyjf  complement  of 
that  latitude  is  to  radius.  -^  .'V  • . 

By  the  laft  proportion  was  thefollawf«l||[  Table  calculated,  which 
{hews  the  breadth  of  a  degree  of  longitude  in  every  latitude  ;  and 
may  be  made  to  anfwer  for  any  degrees  or  minutes  by  taking  pro- 
portional parts. 
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The  following  Table  Jhtws  hovj  many  Miles  anjwer  to  a  Digruff  L 

gitude  at  every  Degree  of  Latitude* 


D.L, 


I 
2 

3 

5 

0 

/ 

8 
9 

10 

fi 

12 

'3 
14 

»S 

i6 

*7 
t8 


MILES. 

59  •  -99 

59  •  -96 
59  •  -92 
59  .  .86 

59- -77 

59  .  .67 

S9  •  -5^ 

59  •  -4^ 
59 .  .26 

59  .  .08 

58  .  .89 

58  .  .68 

58  .  .46 

58  •  .22 

57  •  -95 

57  •  -67 

57  •  -37 
57  .  .06 


D.L 

19 
20 

21 

22 

23 

24 

i5 
26 

27 
28 
20 
VO 

31 
32 

33 
34 
35 
36 


MILES.  D.L.  MILES. 


56. 
56. 
56. 

SS. 

55- 
54-. 
54. 
53- 
53- 
52i- 
52. 

51  • 
51. 

50. 
49. 
49. 
48. 


73 

38 

01 

63 

81 
3^ 

9- 
56 
97 

43 

as 

/4 
15 

S4 


37 

38 

39 
40 

4^ 

43 

41 

45 
46 

47 
4» 


47- 
47- 
46 . 

45- 
45  • 
44. 

43- 

43- 

42 . 

41- 

40. 

40. 


49  39- 


50 
51 
52 
53 


3«- 
37- 
36. 
36. 

3';- 


■3S 
.62 

•95 

.2» 

•59 
.88 

.16 

•*3 
.68 

.92 

.I-: 

•3fc 

•57 

.76 

•94 
.11 


O.L. 

55 
56 

57 
58 

59 

60 

61 
62 

63 

64 

^5 
f)6 

67 
6B 

69 

70 

7» 
72 


mii.es. 

34  •  •4> 

33  •  -55 

32 .  .68 

3»  •  -79 


O.L. 


.90 
.00 

.19 

•«7 
.24 

.30 


33 

30 
29 

28 

27 
26 

25 .  .36 

24  ..J I 

23  .  ^45 
22 .  .48 

21  .  .50 

20 .  .52 

9. -54 
18,. 55 


73 

74 

76 

77 
78 

80 

81 
82 

83 

84 

85 
86 

87 
88 

89 


MILES. 


17  •  -54 
16 .  .53 
15.. 52 

14. -51 
13.. SO 
12 .  .48 

II  ..45 
10 .  .42 

9-38 
8.-35 

7  •  -3* 

6..28I 

5 -.23 
4..iK 

3--H 
2  ..09 

A.. 05 


Hence  it  follows^  that 


Ag  radius,  or  fine  90^ 
Is  to  the  difF.  of  long,  in  miles. 
So  is  co-fine  of  any  paral.  of  lat 
To  the  dift.  in  miles  between  any 
Two  mer.  in  that  paral.  of  lat. 


As  co-fineof  any  paral.  of  lat. 
Is  to  the  difiance  run  in  miles 

in  that  lat. 
So  is  the  radius >  or  fine  of  99^ 
To  the  difF.  of  long,  in  miles. 


F'rom  what  has  been  faid,  ^rifes  the  folution  of  the  following 
Problems. 

PROBLEM  I. 

The  Difference  of  Longitude  between  two  Places^  both  in  one  ParalUl  of 
Latitude^  being  givcn^  to  find  toe  Difiance  between  them. 

Suppofe  a  fhip  in  the  lat.  49^  30'  N.  or  S.  fails  direflly  E.  or 
W.  until  her  diff,  of  long,  be  3**  36',  and  the  dift.  failed  be  re- 
quired f 

By 
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By  PROJECTION.     • 

With  the  fine  of  90®  in  your  compaiTes,  taken  from  the  Plane 
Stale,  and  with  one  foot  in  P,  defcribe  the  arch  £Q,  and  upon  it^ 
fet  off  the  diff.  of  long.  210  miles,  and  draw  the  lines  PE  and  PQ^ 
to  reprcfent  the  two  meridians  j  and  then  EQ^reprefents  the  equa- 
tor, and  P  the  pole.  Again,  with  the  fine  com.  of  the  lat.  49** 
30',  viz.  40^  30'  in  your  compafles,  taken  from  the  line  of  fines 
on  the  Piaite  Scale,  and  with  one  foot  in  P  defcribe  an  arch,  and 
the  dift,  between  the  points,  where  it  cuts  the  two  meridians,  be- 
ing meafured  upon  the  fame  fcale  of  equal  parts  that  the  diff.  of 
long,  was,  will  be  the  dep.  136,4  miles. 

Or,  thus: — 

Draw  the  mer.  AB,^nd  with  the  chord  of  60  in  your  compafles 
defcribe  an  arch,  and  upon  it  fet  oSt  the  comp.  of  the  lat.  40**  30* 
(taken  from  the  line  of  chords)  and  fet  it  off  lipon  the  arch  as  a 
cou.  in  Plane  Sailing,  and  draw  the  line  AC  as  a  dift.  which  make 
equal  to  the  diff.  of  long.  210  miles ;  then  will  the  departure 
CD  be  the  diftance  136,4  miles  as  before:  this  laft  method  is 
preferable  to  the  former,  as  we  are  not  confined  to  any  particular 
fcale. 

Reverfe  this  Problem,  and  fuppofe  thp  dift.  failed  in  any  parallel 
of  lat.  given,  to  find  the  diff.  of  long. 

With  the  fine  com.  of  lat.  in  your  compafles  defcribe  an  arch, 
upon  which  fet  off  the  dep.  136,4  miles,  and  through  the  points 
where  it  cuts  the  arch  draw  the  lines  PE  and  PQj  then,  with  the 
fine  of  90°  in  your  compaffes,  and  one  foot  in  the  former  centre  P, 
defcribe  an  arch  to  cut  rE  and  PQ^;  then  EQbeing  meafured  upon  * 
the  fmall  fcale  of  equal  parts  that  the  dep.  was,  will  be  the  diff.  of 
long.  210  miles. 


K2 


By 
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By  CALCULATION. 

To  find  the  Departure. 

As  rad.  go*'        —  —  io,ooooa 

Is  to  the  difF.  of  long.  2io  2,32222 

So  is  co-fine  lat.  49°  30'  9181254  ^^ 

To  the  dift.  or  dep.  136,4  2>i3476 

By  GUNTfiR. 

<  The  extent  from  rad.  to  fine  com.  lat.  40*^  30'  on  the  line  of 
fines,  will  reach  from  the  diiF.  of  long.  210  to  the  dift.  136,4  on 
the  line  of  numbers.' 

By  INSPECTION. 

Find  the  fine  com.  of  the  lat.  among  the  degrees,  and  in  the  dift. 
column  the  difF.  of  long,  oppofite  to  which,  in  the  column  of  dep* 
is  the  dift.  required  ;  but  as  the  co-lat.  is  40®  30',  therefore, 

For40  degrees  you  will  find        —         135 
For  41  degrees  you  will  find        — *         I37>7 

The  fum  is  —  —  272,7 

Half  the  dift.  required  —  136,3 

This  is  done  becaufe  the  Table  of  Diff.  of  Lat.  and  Dcp.  is  cal- 
culated only  for  fingle  degrees. 

By  the  reverfe  of  the  kft  problem,  having  the  dift.  run  in  anjr 
parallel  to  find  the  difF.  of  long. 

Suppofe  a  fliip  in  lat.  49®  30' N.  or  S.  fails  direftly  E,  or  W, 
136,4  miles,  and  her  diiFt  of  long,  be  required  ? 

As  co-fine  of  lat,  49°  30'  co.  ar,        0,18746 
Is  to  the  dift.  136,4  —  2,13481 

So  is  rad.         -^  r-^  10,00000 


'^•mf 


To  the  difF.  of  long.  210        -^        2,32227 

a 

By  INSPECTION. 

Look  for  the  comp.  of  the  lat.  among  the  degs.  as  if  it  was  a  coii* 
and  the  dep.  in  its  column  s  right  againft  which  ftands  the  diflf.  of 
long,  in  the  dift.  column.  In  the  laft  Problem  the  fhip  is  fuppofed 
to  have  failed  due  eaft  or  weft,  in  the  fame  parallel  of  lat.  but  in 
her  courfe  ftie  generally  croffes  feveral  meridians  and  parallels,  and 
then.arrives  at  a  different  lat*  from  that  ihe  left;  and,  as  it  is  plain 

by 
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by  the  foregoing  Table,  that  the  miles  which  make  a  d^ree  ia 
one  parallel,  will  not  be  the  fame  as  thofe  that  make  a  degree  ia 
any  other  parallel,  lying  on  the  fame  fide  of  the  equator  ;  there* 
fore  add  both  lats.  together,  and  take  half  their  fum  for  a  meaner 
mid.  lat. ;  which  may  be  conceived  as  if  the  fhip  had  &iled  in  one 
lat. ;  with  which  the  dif£  of  long,  may  be  turned  into  dep.  and 
dep.  into  difF.  o^  long,  in  the  iame  manner  as  has  been  alreadj 
ihewn,  for  it  will  je 

As  radius 

Is  to  the  difference  of  longitude, 
So  is  the  CO  fine  of  the  mid.  lat. 
To  the  depanuije. 

Having  the  diff.  of  lat.  and  dep.  the  cou.  and  dift.  are  found  by 
Cafe  the  Sixth,  in  Plain  Sailing. 

CASE  I. 

Required  the  bearing  and  dift.  between  the  Lizard,  in  lat.  49^ 
57' N.  long.  5°  12' W,  and  the  ifland  of  St.  Mary,  one  of  the 
Weftern  iflands,  in  lat.  37**  N.  and  long.  25^  12'  W  ? 

Lizard's  lat.      49*'57'N.  49^*57'    Long.    5^  12'W. 

St.  Mary's  lat.    36  58  N,  36  58     Long.  25    12  W. 


As  the  CO. fine  of  the  mid;  lat.* 

Is  to  the  departure^ 

So  is  radius 

To  the  difference  of  longitude. 


12  59       Sum  2)86  55 
60  


20     o 
60 


DiiF.  in  miles  779 


Mid.  lat.  43  25 
90  00 


1200  diflF,  long. 


Co-mid.  lat.  46  32 
By  PROJECTION. 


St.  Mary's 


Draw  the  mer.  AE,  with  the  chord  of  60  defcribe  the  arch  PS  i 
upon  which  fet  eff  46^  32',  the  comp.  of  mid.  lat.  from  Q^to  S  | 
through  S  draw  the  line  AC=1I92,  the  difF.  of  long,  let  fall  the 
perp^icular  CE,  which  will  be  the  dep.  865 ;  upon  A£  fet  off 
AU  777>  the  diff.  of  lat ;  and  upon  D  ere(%  tfte  perp.  DG,  and 

upon 
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mon  it  fet  off  the  dep.  865  ;  join  G  s^nd  A,  and  it  is  done ;  for 
(xA  will  be  the  dift.  1 168  miles^  and  the  angle  GAD  the  ecu.  S.' 

The  CALCULATION. 


To  find  the  Departure 
As  radius  lo.ooooo 

Is  tbdiff  of  Inng.  1200      3.07918 
So  is  CO  fine  mid.lat.  43^28' 9.86080 


To  the  dep.  870,9 


2.93998 


To  find  the  Diftance. 

A6finecou.48'*ii'co.ar.  0.12768 
Istodeg.  8^0,9  2.93998 

So  is  radius  90^  0.00000 


To  the  dift.  1168 


3.06766 


To  find  the  Courfe, 
As  diff.  of  lat.  779  CO,  ar.  7.10846, 
Is  to  radius  lO.ooooo 

^.u  ii>  dep.  870,9  2*93998^ 

To  tang,  of  oou*  48°  1 1'    10.04844 

Note.  The  courfe  may  be 
found  without  the  departure,  by 
Middle  Latitude  Sailing,  thus : 
As  the  diff.of  lat. 779  co.ar.  7.10846 
Is  to  the  dilT.  long.  1 200.  3 .079 1 8 
So  is  CO  fi.  mid.  lat.  430  28'  9.86060 

To  tang.  cou.  48°  1 1'       1O5O4844 


By  GUNTER. 

I  ft.  *  The  extent  from  46®  32',  the  comp.  of  the  mid.  lat.  to 
rad.  on  the  line  of  fines,  will  reach  from  1200  to  870,9  on  the 
line  or  numbers. 

2dly.  '  The  extent  from  rad.  or  90''  to  41°  49',  the  comp.  of 
the  cou.  on  the  line  of  fines,  will  reach  from  779  to  11 68  on  the 
line  of  numbers. 

'    3dly.  *  The  extent  from  779  to  870,9  on  the  line  of  numbers, 
will  reach  from  45**  to  48  on  the  line  of  tangents/ 

By  INSPECTION. 

Look  for  the  comp.  of  mid.  lat.  as  if  it  was  a  cou.  in  Plane  Sail- 
ing, and  diff.*  of  long,  in  the  dift.  column ;  oppofite  to  which 
Hands  the  dep.  in  its  column.  Having  the  diiF.  of  lat.  and  dep. 
the  cou.  and  dift.  are  found  as  in  Cafe  VI.  in  Plane  Sailing. 

Thus,  taking  J  of  the  difF.  of  long.  1200=1300,  and  as  the 
comp.  of  the  mid.  lat.  is  46^  32',  or  nearly  46!,  I  look  over  46 
and  47,  and  againft  the  dift.  ftands  215,8  and  219,4  in  the  dep. 
columns;  which,  added  together,  gives  435,2,  half  is  2 17,63. this 
multiplied  by  4  gives  870,4  the  dep. 

Again,  taking  ^J^  the  diff  of  lat.  and  I  of  the  dep.  194,7,  and 
217,6;  the  neareft  number  to  thefe  ftanding  together  are  216,2 
and  194,7  over  48^  and  againft  the  dift.  292 ;  this,  multiplied  by 
4,  gives  1 168  miles :  hence  the  cou.  is  S.  48^  W. ;  and  diftance' 
li68. 

CASE 
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CASE  II. 

Both  Latitudes  and  Detartun  from  the  Meridian  given^  to  find  the 
Qourfe  aud  Dijiance^  and  Differ  end  of  Longitude. 

A  fhip  in  lat;.49®  57'  N.  and  long.  5"*  24'  W.  faiU  fouth  wef- 
terly,  till  her  dep.  is  789  miles,  and  £he  be  in  laL  39®  20'  N, ;  I 
demand  the  cou.  dift.  and  long,  (lie  is  in  ? 


Latitude  left 
Latitude  in 


49°  57'  N. 
39     20  N. 


Latitude  left 
Latitude  in 


Diff.  of  latitude 

* 

10 

60 

37 

Sum  of  latitude 
Middle  latitude 

89 

44 
90 

17 

3« 
00 

In  miles 

^37 

1 

49°  57'^- 
39    20  N. 


Comp.  of  mid.  lat       45    z% 


Ct     J)ep.y^^ 


By  PROJECTION. 

Draw  the  mer.  AD,  from  A  to  D,  fet  ofFthe  dIff.  of  lat.  637. 
miles,  and  on  D  ered;  the  perp.  DG,  which  make  equal  to  the 
dep.  789  miles.     Draw  the  line  AG,  and  chat  will  be  thedift. 
.1014  miles,  and  the  ai^gie  DAG  the  cou.  Ji**  5'. 

Again,  draw  £K  parallel  to  AD^  making  the  dift.  from  AD 
equal  to  the  dep.  DG  789,  on  A  defcribe  an  arch ;  take  the  comp. 
of  the  mid.  lat.  45^  22'  in  your  .compailes  from  the  line  of  chords, 
and  fet  that  off  on  the  arch  on  the  oppofite  fide  of  the  mer.  AD, 
through  where  that  cuts  the  arch  draw  the  line  A  E  to  cut  the 
line  KE  in  £,  from  E  let  fall  the  perp.  EB,  and  it  is  done;  for 
AE  will  be  the  difF.  of  long.  1109  miles. 

By  CALCULATION. 


To  find  the  Cpurfe  it  will  be, 
Asthcd:fF.oflat.637co.ar.  7.19586 
Is  to  Radius  90^  lo.coooo 

So  is  dep.  789  2.89708 

To  tan.  c6u.  51^  5'  10.Q9294 


To  find  thcDiflance  it  will  be. 
As  the  fine  cou.  51*  5'co.  ar. 0.10899 
Is  to  the  dep.  789  2.8970S 

So  is  radius  90^  10.00000 


To  the  dift.  1014 


3. or '607 

T^ 


To  find  th^  DlfFerence  of  Longitude  it  will  be. 

As  CO  fine  mid.  lat.  44®  3?  c*o.  an  o.  1 4775 
Is  to  departure  789  p-^  —  2.89708 
So  is  radius  90         •—  ^-*        ro.QOOOO 

Todiff.  of  long.  (169  3*04483 


/  • 


Long,  the  fliip  failed  from  5®  24'Wi 

DifF.  long.  1 109  miles,  or  -r6o=  18   29  W, 


Longitude  in  —  ^3  53  W^ 

By  GUNTER. 

rft.  *  The  extent  from  the  diff.  of  lat.  637  to  the  dep.  789  on 
the  line  of  numbers,  will  reach  from  rad.  or  45®  backward  to  51* 
5',  thecou.  on  the  line  of  tangents. 

2dljr.  'The  extent  from  51"*  5'  to  radius  or  90®  on  the  line  of 
fines,  will  reach  from  the  dep.  789  to  the  dift.  1014  on  the  line  of 
numbers. 

3dly,  *  The  extent  from  the  comp.  of  mid,  lat.  45^  22'  to  rad. 
or  90^  on  the  line  of  fines,  will  reach  from  the  dep.  789,  to  the 
difF.  of  long.  11 09  on  the  line  of  numbers.* 

^  .      By  INSPECTION. , 

Rule.  With  the  difF.  of  lat.  and  dep.  find  the  cou.  and  diflr.  as 
in  Cafe  VI.  in  Plane  Sailing. 

2dly.  Taking  the  comp.  of  mid.  lat.  as  a  cou.  and  the  dep.  in 
its  column,  and  the  dift  correfponding  to  thefe  will  be  the  difF.  of 
long. 

Thi^9  taking  a  tenth  of  the  dxff.  of  lat.  6373  and  dep.  789,  that 
is,  63,7  and  78,9,  the  neareft  numbers  to  thefe  are  63,6  •  and 
gi^S  ftaodiog  tog^er  over  51^,  againft  the  dift.  101,  which  mul- 
ttplied  by  io  gives  1010 ;  hence  the  cou.  by  infpedion,  is  S. 
51*  W.  and  the  dift.  loio. 

Taking  45*  22'  or  4s®  as  a  cou.  and  a  tenth  of  the  dep.  78,9  in 
its  column,  the  neareft  is  78,5,  in  the  dift  column  ftands  iif, 
which  multiplied  by  10  gives  i  no  for  the  diff.  of  long,  nearly, as 

before* 

CASE  III. 

One  Latitude f  Courje  and  Di/lance  giveuy  to  find  the  Difference  of  La* 

tttude  and  Difference  (f  Longitude p 

A  fliip  in  latitude  42^  30^  N.  and  longitude  18^  31'  W.  fails  S. 
£.  byS.  591  jailes^  or  197  leagues  j  I  demand  the  latitude  and 

longkttde  tht  fbip  is  in  ? 

By 
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Il 


Bf  PkoJECtlON. 

As  Cafe  I.  in  Plane  Sailtng,  viz«  Draw  the  men  ADj  and  on 
A  de/cribe  an  arch  with  the  chord  of  60^,  and  upon  it  Tet  oW  the 
courfe  S.  £,  bf  S»  or  .3  poiirts,.  through  where  that  cuts  the  arth 
draw  the  line  AC  ;  making  it  equal  to  the  dift.  591,  fron^  C  Itt 
fall  the  pefp.  CD ;  then  will  CD  be  the  dep.  and  AD  the  diff.  of 
lat.  491  miles. 

Draw  the  line  £F  parallel  to  AD,  making  thf  dift.  iroih  it 
equal  to  the  dep.  ' 

Take  the  comp.  of  mrid.  lat.  51^  36'  froin  the  line  of  chords  i^ 
your  compafles,  and  fet  it  oiFon  the  arch  on  the  other  fidd  of  the 
men  AD,  and  through  where  that  cuts  the  arch  dr^w  the  line  AB 
to  cut  the  line  £F  in  B,  from  B  let  fall  a  perp.  and  it  is  done ; 
for  AB  will  be  thediJF.  of  long.  4^9  miles. 

lat.  leift 
Diff.  of  lat. 


42*  36/ N.I  Mid.  lat. 


Lat.  in 
Ldt.  left 


8     II  S. 

3>    T9N. 
4*    3<^ 


Com.  midt.  Tat. 

Long,  left 
bilf.  of  long. 


3«    U 

j8<>  31'W. 
6    59  E. 


Sura  2)76    49      I  Long,  in  fi    31 W. 

J*rom  what  has  been  faid,  it  will  be  eafy  to  conftruA  any  of  the 
following  cafes,  as  they  are  conftru£led  the  fame  as  in  Plane  Sail- 
ing :  only  obferving  that  to  find  the  diff.  of  long,  you  mu<l  take, 
the  comp.  of  mid.  lat.  as  a  courfe  iii  Flane  Sailing ;  with  this  cou» 
and  the  dep.  find  the  dift.  and  that  will  be  the  diff.  of  long. 

To  find  the  fame  by  CALCULATION. 

To  find  the  DifF.  of  Latitude. 
As  rad.  90^  16.00000 

Is  to  the  diftance  591         a.77159 
^o  isco-iine  courfe  3  pts.  9-919^5 


To  the  diff.  of  fet.  49i>4    2.69144 


To  find  the  Departure. 
As  rad.  go''  10.00000 

Is  tb  the  diftance  591         2.77 1 59 
So  is  fine  courfe  3  pts.       9.74474 


To  the  dep.  328^3 


S2 
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To  find  the  Difference  of  Longitude. 


Without  the  Departure  it  will  be. 
As  coii.m.]at.38'*24  CO.  ar.  0.10585 
Is  to  finecourfe  3  pts.  9.74474 
So  is  diflance  591  2*77^59 

Todiff.ofloDg.4i9r=8''  11' 2.62218 


With  the  Departure  it  will  be, 
As  CO  fi.m.Iat.38''24'co.ar.  o.  1058  s; 
Is  to  the  dep.- 328^3  2.51627 

So  is  rad.  90""  lo.oocoo 

Todiff.oflong.4i9=:6"59'2.622i2 


Long,  left 


18  31 W. 


Whence  the  ihip  is  in  lat.  34^  19'  N,  and  long,     u  3  a  W. 

By  GUNTER. 

I  ft.  *  The  extent  from  rad.  or  8  points,  to  the  comp.  of  the  cou.   . 
5  points  en  the  line  marked  SR  will  reach  from  the  dift.  591  to 
491,  the  difF.  of  lat.  on  the  line  of  numbers. 

2dly.  *  The  extent  from  rad.  or  8  points  to  the  cou.  3  points  on 
the  line  SR  will  reach  from  the  dift.  591  fo  the  dep.  328  on  the 
line  of  numbers. 

3dly.  *  The  extent  from  the  fine  comp,  mid.  lat.  51*36'  to  rad. 
or  Q0°  on  the  line  of  fines,  will  reach  from  the  dep.  328  to  the  difF. 
of  long.  419  on  the  line  of  numbers.^ 

By  INSPECTION. 

Rule.  With  the  cou.  and  dift.  find  the  diiF.  of  lat.  and  dep.  as 
in  Cafe  I.  in  Plane  Sailing. 

2dly.  Take  the  comp.  of  mid.  lat.  as  a  cou.  and  the  dep.  in  its 
column,  and  againft  it  in  the  dift.  column  fhtnds  the  difF.  of  long. 

Thus^  under  the  cou.  3  points,  and  againft  a  tenth  of  the  dift. 
591:^59,  ftand49^i  and  32,8;  thefe,  multiplied  by  I0|  give  49 1' 
for  the  difF.  of  lat.  and  328  for  the  dep.  . 

Now,  taking  the  comp.  mid  lat.  51®  36'  or  51*^  as  a  cou.  and  a 
tenth  of  the  dep.  328=32,8  in  its  column,  (the  neareft  i$  32,6)^ 
agabft  which  ftands  42  in  the  dift.  column ;  this  multiplied  by  10 
gives  420,  the  difF.  of  long,  nearly,  as  before. 

If  the  foregoing  direftions  be  well  underftood,  the  Learner 
will  not  find  it  difficult  to  work  the  following  cafes  in  Mid.  Lat. 
Sailing. 

CASE  IV. 

Courfi  and  Differmee  of  Latitude  giveny  to  find  the  Depart  ure^  Dtftance^ 

and  Difference  of  Longitude. 

Suppofe  a  ihip  failing  from  the  Lizard,  makes,  when  tfie  varia- 
tion,  lee^way,  &c.  are  allowed  for,  her  courfe  S.  39®  W.  or  S. 
W.  by  S.  half  wefterly,  and  then,  by  cbfervation,  i^  in  lat,  45* 
31'  N.  i  what  is  her  dift.  run,  and  long,  in  ? 


L^« 
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Lat.  of  the  Lizard    49**  57'  N. 
Lat.  byobfervation  45  31  N. 


49*  5/ N. 
45  31  N. 


DifF.oflat. 


In  miles 


4  26  S.  Sum  of  latitudes  95  28 
Mid.  lat 
Co-mid.  lat. 


60 


47  4+ 


266 


By  CALCULATION. 


42  16 


To  find  the  Departure  it  will  be. 
As  CO- fine  cou.  39**  co.  ar.  0.109^0 
Is  to  the  diff.  of  lat.  266  2.42488 
So  is  the  line  cou.  39^      9*79^^7 


To  the  dep.  2 1 5,4 


a.333«5 


To  find  the  Diftance  it  will  be, 
A8theco-fi.cou.39°co.ar.  0.10950 
Is  to  the  difr.  of  lat.  266  2.43488 
So  is  rad.  90^  lo.oooeo 


To  the  did.  342,3 


—    I 


*-5J438 


To  find  the  Diff.  of  Longitude. 
As  co-fi.  of  mid.  lat.  47^44' co.  ar. 

0*17225 
Is  to  the  dep.  215,4  2.33325 

So  is  rad .  909  1 0.00000 

To  the  diff.  of  long.  320,3  2.50550 


To  find  the  Longitude  in. 
Lizard's  iDng.  5<?  12  W. 

Diff.  of  Ion.  s  20  miles  or  5     20  W. 


Long,  in 


10    31  W. 


CASE  V. 

Both  Latitudes  and  Diftance  given,  to  find  the  Courfe  and  Differ^ 

ence  of  Longitudem 

Suppofe  a  (hip  runs  300  miles  N.  weftcrly,  from  37*  N.  lat. 
and  long.  10^  25'  W.  until  (he  be  in  lat.  41**  N.j  what  is  her 
cou.  and  long,  in  ? 


L^ 


Lat. 
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mipd;.?  LATiTVOf  I41W5^ 


Lat.  left.  —1 

Lat.  in    .  — 

.  •  ■     '  •  "^  ■" 

DiiF.  of  lat. 


37®oo'N. 
41  00  N. 


4,  00  N.  Sum  of  lat. 
60  Mid.  lat. 


37^oo'N. 
41  00  N» 

78      00 


••^ 


39.00 


In  miles        —       240 


Co-mid.  lat.      51  06 


By  CALCULATION 

To  find  thQ  Courfe  it  will  be, 
As  the  dift,  .390  Cdi.  aj*.  '  7.522388 
Ift  to  rad.  90^:  lo.oQOOO 

il^ai&diif.  of  lat.  240         2^380^1 


To  the  co-fine  cou.  36'  $1"  g.^$og 


To  find  the  Dif.  ol^Lon.il  wjJlbf, 
A^co-fi.pikl.lat.jQ^'co.af.  0.io9$Q 
Is  to  t^Dg-  cpq.  31^,5^  ]  9'87i<>i 
Se  ifi  iiff.  of  lat,  149        a^sSoai    1 


TqdJon.23i,6:w3f*  S2'W.  4.36474 


Longitude  left.        »—  — 

Longitude  in        -r-  — 


10^.  ZS'W, 


14  .  17  W, 

CASE  YI. 

One  Latitude^  Courfej  and  Departure  giveriy  to  find  the  Difiance^ 
Difference  of  Latitude^  and  Difference  of  Longitude,. 

A  fhip  fails  £•  S.  £•  from  the  latitude  50''  10'  S.  and  longitude 
10*  16'  E.  until  her  departure  from  the  meridian  bje  957  miles ;  1 
dem^d  her  diftance  failed,  and  the  latitude  and  longitude  0ie  i^ 
in?  ' 


To 
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To  find  the  Difference  of  Lati- 

|ude  it  will  be, 
Asfinecou.  6  pts.  co.  ar.  0.03438 
Is  to  the  dep.  957  2.98091 

So  ig  co-Aoe  cou.  6  pts.     9.58284 


To  the  diff.  of  lat.  396^4   2.59813 


Lat.  left 

Oif.of  lat  396,  or 


Lat.  in 


«S 


50^.  10'  s. 
56*.  46'  S. 


To  find, the  Diftance  it  will  be, 
As  fiqe  cou.  6  pts.  co.  ar.  0.03438 
Is  to  the  departure  957  2.98091 
So  is  radius  lo.ooooo 


1*0  the  difiance  1036         3*01529 


Lat.  left 
Lat.  in 

Sum  is 

Mid.  lat. 

Co-mid.  lat. 


To  find  Diff.  of  Long,  it  will  be, 
Asco-(i.m.lal.53'28'co.ar.  0.22527 
Is  to  the  departure  957  2.98091 
So  is  radius  10.00000 


50®.  JO'S. 
56  .  46 

2)106  .  56 

S3  •  »8 
.36  .  32 


Tomer.  difF.  of  Ion.  1608  3.20618 


Long,  left  is  10  •  16^. 

Diif.  of  long.  i6q8^  or  26  .  48  £• 


Longitude  in 


37  •    4  £• 


CASE  VIL 

Ow  Latitude^  Dijiance  /ailedy  and  Departure  from  the  Meridian 
gipen^  to  find  the  Courfc^  Difference  of  Latitude'^  and  IXfference  of 
Longitude* 

A  £bip  in  latitude  49°  30'  N.  and  longitude  24°  40' W.  fails  fouth 
eaftward  645  miles,  until  her  departure  from  the  meridian  be  500 
miles:  I  demand  the  courfe  fteered,  and  the  latitude  and  longitude 
the  ihip  is  in  ? 


'J 


Tb  find  the  Courfe  it  will  be. 
As  the  did.  645  co.  ar*     7.19044 
|s  to  the  radius  lo.ocooo 

€0 18  the  departure  300     2 .69897 

r  ^ 

Ta.fiot^oou.  50^  50^         9.88941 


To  find  the  Diff.  of  Lat.  it  will  be, 
A&  radius  10.00000 

Is  to  the  dift.  945  2.80956 

So  is  co-fine  cou.  jo**  50'    9.80043 

To  4iff.;  of  lat,  407,  jx        2 .60999 


■•<-*■ 


Lat« 
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Lat.  left  is 
DiC  lat.  407,  or 

49*^-  30'  N. 
6  .  47S. 

42  .  43  N. 

Lat.  left 
Lat.  in 

Sum  is 

49^-  3<^ 
42'.  43 

Latitude  ia 

2)92  .  13 

- 

Mid.  lat. 
Co-mid.  lat* 

46  •    6 

4^  •   ?4 

To  find  the  DifF.  of  Long. 
Asco-(i^m.)at«46°6'c0.ar.  c.i  J902 
I»  to  the  departure  500      2.69897 
So  is  radius  lo.ooooo 


To  diflf.  of  long.  721,1      2.85799 


Longitude  left  is  24  .  40  W. 

DifF.  of  long.  721,  or  12  .    1  £« 


Long,  in 


12  .  39  W. 


MERCATOR's  SAILING. 


PLANE  SAILING,  as  has  been  before  obferved,  fuppofes  the 
earth  and  fea  to  be  in  the  form  of  a  bowling-green,  on  which 
the  meridiahs  are  parallel,  and  the  degrees  of  latitude  and  longi- 
tude equal  in  all  places ;  but  the  earth  and  fea  compofe  a  round 
body,  or  globe,  on  which  the  degrees  of  latitude  are  equal  in  all 
places,  and  the  degrees  of  longitude  decreafe  from  the  equator  in 
proportion  to  the  fine  complements  of  the  latitude. 

Though  the  meridians  all  meet  at  the  poles,  and  the  parallels  to 
the  equator  continually  decreafe,  and  that  in  proportion  to  the  co«> 
fines  of  their  latitudes;  yet  in  old  fea-charts  the  meridians  were 
drawn  parallel  to  each  other,  and,  confequently,  the  parallels  of 
latitude  made  equal  to  the  equator,  and  fo  a  degree  of  longitude  on 
any  parallel,  as  large  as  a  degree  on  the  equator :  alfo,  in  thefe 
charts,  the  degrees  of  latitude  were  ftill  reprefented  (as  they  are 
ill  themfelves)  equal  to  each  other,  and  to  thofe  of  the  equator;  by 
thefe  means  the  degrees  of  longitude  being  increafed  beyond  their 
juft  proportion,  and  the  more  fo  the  nearer  they  approached  the 
poles,  the  degrees  of  latitude  at  the  fame  time  remaining  the  fame; 
it  is  evident  places  muft  be  very  erroneoufly  marked  down  upon 
thofe  charts,  with  refped  to  their  latitude  and  longitude,  and, 
confequently,  their  bearings  from,  one  another  muft  be  very  felfe. 

To  remedy  this  inconvenience,  fo  as  ftilj  to  keep  the  meri« 
dians  parallel,  it  is  plain  we  muft  lengthen  the  degrees  of  lati<» 
tude  in  the  fame  proportion  as  thofe  of  longitude  are,  tttkt  fo 
the  proportion  in  eafting  or  wefting  may  be  the  £pi.me  with  that 
oCnorthingor  fouthing;  and^  confequently,  the  bearing  of  places 

(foia 
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from  each  Other  to  be  the  fame  upon  the  chart  as  upon  the  globe 

itfelf. 

The  difficulty  in  conftrufting  a  true  fea-chart  confifts  in  find- 
ing a  proper  manner  of  applying  the  furface  of  a  globe  to  a  plane  ; 
Vf hich  Mr.  Wrigh  t,  an  Englimman,  by  an  ingenious  conception, 
happily  accompIi£hed^ 

He  conceived  the  furface  of  this  globe  to  fwell  like  a  bladder 
while  it  is  blowing  up  from  the  equator  towards  the  poles,  pro- 
portionally in  latitude  as  it  does  in  longitude,  until  every  part  of 
its  furface  meet  that  of  a  concave  cylinder  imprelTed  on  it,  whofe 
diameter  was  equal  to  the  globe's  diameter.  The  equator  being 
thus  confined,  the  parts  towards  the  poles  mud  be  extended,  both 
in  latit]^de  and  longitude^  to  fill  up  the  cylinder,  or  figure,  in  the 
form  of  a  rolling  ftone,  and  imprefs'on  its  concave  furface  the 
lines  drawn  on  the  furface  of  the  globe.  This  cylinder  being  cut 
on  one  of  the  meridians,  from  north  to  fouth,  and  laid  open,  waold 
reprefent  a  true  fea-chart,  the  parts  of  which  bear  the  fame  pro- 
portion to  one  another  as  the  correfponding  parts  of  the  globe  do; 
and  on  which  all  the  lines  will  be  right  lines ;  having  every  pa- 
rallel of  latitude  on  the  globe  increafed  till  it  is  equal  to  the  equa- 
tor; and  fo  the  diftance  of  the  meridians  in  thefe  parallels  will  be- 
come  equal  to  their  diftance  at  the  equators ;  confcquently,  the 
meridians  on  the  chart  are  exprefied  by  parallel  right  lines. 
.  Alfo  the  meridians  being  lengthened  as  the  parallels  are  In- 
creafed, every  degree  of  latitude  is  lengthened  in  the  fame  propor- 
tion as  the  degrees  of  longitude  are  increafed;  therefore,  the  dif- 
tance of  the  parallels  of  latitude  grow  wider  and  wider  as  they  ap- 
proach the  poles.  « 

Mr.  Gerrard  Mercator,  a  Fleming,  in  1556,  publiflied  a 
fimilar  chart;  but  in  what  manner  it  was  conftruc^ed  he  did  not 
fhow :  neither  were  thofe  degrees  in  their  true  proportion;  whence 
called  Mercator's  Charts. 

Mr.  Wright,  in  1599,  publiflied  the  Principles  of  the 
True  Sea-Chart,  and  how  to  conftrufl:  it  on  the  following  prin- 
ciples; viz. 

That  the  diftance  between  any  two  meridians  at  the  equator  is 
in  proportion  to  their  diftance  in  any  parallel  of  latitude,  as  the  ra- 
dius is  to  the  co-fine  ot  that  latitude.  f 

That  any  part  of  a  parallel  of  latitude  is  to  a  like  part  of  the  me- 
ridian, as  the  radius  is. to  the  fecant  of  that  parallel; 

And,  that  the  diftance  of  any  parallel  of  latitude  from  the  equa- 
tor is  equal  to  the  fum  of  the  fecants  of  all  the  arches  between  the 
equator  and  that  parallel. 

From  thefe  principles,  Mr.  Wright  fet  about  forming  a  Table, 
by  the  continual  additions  of  fecants,  of  all  the  parallels  of  latitude, 
beginning  with  one  minute,  which  he  made  radius,  and  thereto 
adding  the  fecond  parallel  of  2  minutes,  and  to  the  fum  of  thefe  two, 
the  fecant  of  3  minutes,  &c.  The  Table  thus  formed,  is  that  which 
is  commonly  called  the  Tabk  of  Meridional  Paxts^  by  meatts  of 

which 
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which  a  true  nautical  chart  may  be  conftnided^  called  Mer€it6r^ 
Ch^t,  and  all  the  Cafes  in  Wright'Si  eonunonly  called  Mer- 
cator's  Sailing,  conftru£led  and  calculated. 

As  this  liable  contains  the  meridional  parts  for  everj degree  and 
minute  of  the  quadrant,  from  the  equator  to  the  poles^  it  will  be 
cafy  to  find  the  meridional  parts  correfponding  to  any  parallel  of  k^ 
titude^  as  for  example : 

Required  the  meridional  parts  correfponding  to  the  laititlide 

33^-45'? 

Look  in  the  top  of  the  Table  for  xfy  marked  33d,  and  in  iht 

right  or  left-hand  columns,  marked  (M),  under  the  degree^  33?  suid 

•ppofite  the  minutes  45  ftands  2153^  the  meridional  parts  belong* 

ing  to  33"^-  45'- 

When  the  given  latitudes  are  both  north  or  both  fouth,  the  me* 

ridional  diiFerence  of  latitude  is  found  byfubrradiing  the  meridional 

parts  of  the  leffer  latitude  from  thofc  of  the  greater. 

Required  the  meridional  difference  of  latitude  between  the  Li* 

wrd,  in  latitude  49'*.  57'N.  and  the  Ifland  of  St.  Mary's,  in  lati- 

tudc  37^.  N.  ? 

The  Lizard's  latitude  49°  57'  N.  meridional  parts  3470 

St.  Mary's  latitude      36.  58  N.  meridional  parts  23590 

Meridional  difference  of  latitude     1080 
When  the  latitudes  are  one  north,  and  the  other  fouth,  the  me- 
ridional difference  of  latitude  is  found,  by  adding  the  meridional  parts 
correfponding  to  both  the  laititudes  together. 

Required  the  meridional  difference  of  latitude  between  Cape 
Verd,  in  latitude  14^.  46'  N.  and  the  Cape  of  Good  Hope,  in  la* 
titude  34.**  29'  S.  ? 

Cape  Verd's  latitude  14°.  46'  N.  meridional  parts  896 
Cape  of  Good  Hope's  34  .  29  S.  meridional  parts  2207 

.,    #, 

Meridional  difference  of  latitude  3103'  ^ 
The  feveral  cafes  in  Mercator's  Sailing  are  worked  by  geome- 
try, trigonometry,  Gunter's  bcale,  and  the  Tab'esof  dinerenc^  of 
latitude  and  departure,  exactly  in  the  fame  manner  as  thofe  in  Plane 
Sailing,  bv  only  confidering  the  meridional  difference  of  latitude^ 
as  if  It  were  the  proper  difference  of  latitude,  and  the  difference  of 
longitude  as  the  departure :  for  it  is  no  more  than  enlarging  the 
proper  difference  of  latitude,  fo  as  to  be  (qual  to  the  meridional 
difference  of  latitude;  then  will  the  diff. rence  of  longitude  bear 
the  fame  proportion  to  the  departure,  that  the  meridional  difference 
of  latitude  does  to  the  proper  difference  of  latitude;  for,  in  the  fol^^ 
lowing  figure  (which  is  the  firft  cafe  in  Mercator's  Sailing) : 

Let  M  T  reprefent  the  meridional  and  M  L  the  proper  differ- 
ence of  latitude,  T  H  the  difference  of  longitude,  L  O  the  depar- 
ture, M  O  the  diftance,  and  the  angle  T  IVi  H,  or  L  M  O,  the 
courfe  \  then  will  ML  be  in  proportion  to  L0|  as  MT  is  to  TH  \ 
^d  tb^  contrary^ 

Wherefore^ 
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Wherefore,  as  the  proper  difference  of  latitude  is  to  the  depar- 
ture, fo'is  the  meridional  difference  of  latitude  to  the  difference  of 
longitude;  and 

As  the  meridional  difference  of  latitude  is  to  the  difi^erence  of 
longitude,  fo  is  the  proper  difference  of  latitu  le  to  the  departure. 

Since  by  lengthening  or  fhortening  the  fides  of  a  triangle  does 
not  alter  the  angles  j  the  departure  may  be  reduced  into  difference 
of  longitude^  and  the  difference  of  longitude  into  departure. 
'  In  all  the  cafes  (fave  the  firff )  in  Mercator's  Sailing,  the  courfe, 
diffance,  difference  of  latitude  and  departure,  are  found  in  the 
fame  manner  as  thofe  in  Plane  Sailing;  and  then*  the  difference  of 
longitude  may  be  found  by  either  of  the  following  proportions,  viz. 

(See  the  Figure  in  the  next  page.) 

By  makine  the  enlarged  Piftance    By  making  meridional  Difference 
M  H  radius,  it  will  be,  of  Lat.  MT  radius,  it  will  be 


As  the  CO-  fine  of  the  courfe. 
Is  to  the  merid.  diff".  of  latitude 
So  is  the  fine  of  the  courfe 
To  the  difference  of  longitude; 


0S 

o 


^  As  radius 
Is  to  the  merid.  diff.  of  latitude 
So  is  the  tangent  of  the  courfe 
To  the  ditference  of  longitude. 


But  in  the  firft  Cafe,  it  will  be 


r  As  radius 
Is  to  the  proper  difF.  of  lat.  ML 
So  is  the  fecant  of  the  courfe 
To  the  diftance  MO. 


As  the  merid.  dirf.  of  lat.  MT  ^ 

Is  to  radius  io 

So  is  the  difF.  of  longitude  TH  f  5 

To  the  tangent  of  the  courle ;  J 

Or,  when  the  courfe  is  found,  you  may  fay.  As  the  co-flne  of 
courfe  is  to  the  proper  difference  of  latitude,  fo  is  radius  to  the  dif- 
tance. 

CASE  I. 

The  Latitudes  and  Longitudes  of  two  Places  given^  to  find  the  direct 

Courfe  and  Diftance  between  them. 

Required  the  bearing  and  difbnce  between  the  Lizard,  in  lati- 
tude 49*  57',  longitude  5®  !2rW.  and  the  Ifland  of  St.  Mary, 
one  of  the  Weflern  Iflands,  in  latitude  37^  N.  and  long.  25®  6'W.  ? 
Lizard's  lat.  49°.  57'  N.  meridional  parts  3470  ^ng.  5®.  12'  W. 
St.   Mary's    36 .  58  N.  meridional  parts  2390  long.  25  .  12  W. 

Diff.  of  lat.  12.  57=779  Diff.  1080  Diff.  20. 00=1200 

Draw  the  mer.  MT=io8o,  the  meridional  difference  of  lat. 
and  MI=:779,  the  proper  diff.  of  lat. ;  perp.  to  MT,  draw  TH  and 
LO,  make  TH  1200  miles,  the  diff.  of  Jong.  Join  H  and  M ;  then 
will  the  angle  TMH  be  the  cou .  S  .48.01  W.  and  O  M  the  dift 
1165  miles. 


M    ,  By 


f^ 
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1Sy  PROJECTION. 


Lizard^ 


By  CALCULATION. 


To  find  the  Courfe,  it  will  be, 
Asm.diff'.ofl.  loSo  £0.81.6.96658 
Is  to  rad.  90**  10.00000 

So  is  the  diff.  of  long.  1 200  3 .079 1 8 

To  tang  of  cou,  48°  01'    10.04576 


To  find  the  Diilance,  it  will  be. 
As  co-fi.  cou.  48^  I  CO.  ar.  0.17463 
Is  to  p.  di£  lat.  779  2.89154 
So  is  rad.  0.00000 


TotheDift.  1165 


3.o66if 


Mh. 


ByGUNTER.' 

ift.  ^  Extend  frcwn  the  merid*  diff.  ©flat.  1080,  to  diff*.  of  long. 
laoo  ;  that  extent  will  reach  from  rad.  or  45^,  to  the  cou.  48^1' 
©n  the  line  of  tangents.' 

2d.  '  Extend  from  rad.  or  90^,  to  the  comp,  of  the  cou.  41**  59^ 
on  the  line  of  fines,  that  extent  will  reach  from  779  to  1 165  on  the 
line  of  numbers.' 

By  INSPECTION. 

I  ft.  Look  for  the  meridional  diff*.  of  lat.  and  diff;  of  long,  until 
they  are  found  ftanding  together  in  their  refpeftive  columns  (as  if 
they  were  lat.  and  dep) ;  and  the  cou.  will  be  found  among  the 
degrees  or  points. 

In  the  list,  column  bdonging  to  this  cou.  find  Uie  proper  diC  of 
lat.  oppofite  to  which  ftands  the  diff*  in  its  column^ 
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a.  Now  T%  of  the  meridional  diff.  of  lat.  and  the  ^V  diffl  of 
the  longitude  are  io8,o  and  120,0  the  nearcft  numbers  in  the  Ta- 
bles are  107,7  ^"^  ii9,6flanding  together  over  48®. 

In  the  latitude  column  I  look  for  tV^  the  proper  difF.  of  lat. 
which  is  77,9,  the  neareft  is  77,6,  againft  this  ftands  117  in  tht 
dift.  column,  which  multiplied  by  10  gives  1170  n^rly,  the  fame 
as  that  found  by  calculation. 

CASE  II. 

Both  Lathude  and  the  Diparture  from  the  Meridian  given^  to  find  tbi 
Courfe^  Dijidncty  and  Difference  of  Longitude. 

A  fhip  in  lat.  49*^  57'  N.  and  long.  5^.  14' W.  fails  S.  weft- 
ward,  until  her  departure  from  the  meridian  be  789  miles,  and  then 
by  obfervation  is  in  (he  lat,  3.9^  20'  N.  required  her  courfe  ft^ered, 
diftance  run,  and  longitude  in? 
Lat.  left  49^.  57'  Merid.  parts  3470 
Lat.  in       39  .  20  Merid.  parts  2571 

Diff.  of  lat.  10.  37:^637  miles  Diff.  899 


f  f^ 


By  "PRC )  JECTION. 

With  the  proper  diff  of  lat.  and  dep.  projccft  the  fame  as  in  Cafe 
VI.  in  Plane  Sailing;  extend  the  noer.  A£  to  B;  and  make  AB 
equal  to  the  meridional  diff.  of  lat.  and  draw  a- line  parallel  to  the 
dep.  DE  ;  produce  the  dift.  AD  to  cut  this  paraljel ;  and  CB  will 
be  the  diff.  of  long.  Hence  the  angle  BAG  will  be  the  cou.  S. 
50®  5' W.  DA  the  dift.  1014,  and  BC  the  diff.  of  long.  11 14 
miles. 

To  find  the  fame  by  CALCULATION. 


As  p.  diff.  lat.  CO.  ar. 
Is  to  rad.  90^ 
Sols  the  dep.  789 


7.01586 

10.00000 

2.89708 


To  tang.  cou.  51^5'=   10.09294 


As  rad.  90^ 

Is  to  mer.  diff.  lat.  899 

So  is  tang.  cdu.  51^5 


lo.coooo 

2.95376 

10.09292 


To  diff.  of  long.  1 1 1 4        3 .04668 


As  fine  cou.  51®  5'co.  ar.  0.1  o8< 
Is  to  dep.    789  2.8970! 

So  is  rad.   90*.©'  0.00000 


So  the  dift.  1014 


Longitude  left 
Diff.  of  long.  1 1 14: 

Longitude  in 


3 

.C0607 

18  . 

iVvv. 
34  w. 

— ••  — 

23  • 

48  w. 

Her  courfe  is  S.  51^  5' W.  and 
diftance  1014  miles. 

Note.  Th'e  diff.  of  long,  may  be  found  by  faying,  As  prop,  diff, 
Qf  iaj^  ;  dep.  :  :  merid.  diff.  of  lat.  :  diff.  of  loBg. 

M  2  By 
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By  GUNTER. 

ift.  ^  Tho  extent  from  difF.  lat.  637,  to  dq>.  789,  on  the  line  of 
numbers,  will  reach  from  rad.  or  45%  to  S^^S'f  ^he  cou»  on  the  line 
of  tangents. 

.  idly.  *  The  extent  from  rad.  to  com.  cou.  38^  55',  on  the  line 
offmes,  will  reach  from  difF.' lat.  637,  to  I014,  thedifh  on  the  line 
of  numbers. 

3d!y.  *  The  extent  from  co-cou.  38®  55',  to  fine  cou.  51°  5'  on 
the  line  of  fines,  will  reach  from  mer.  diffl  lat.  899,  to  1114,  the 
diff.  of  long.,  on  the  line  of  numbers.' 

By  INSPECTION. 

The  difF.  of  lat.  and  dep.  being  found  together  in  their  refpedive 

-colvmns  will  give  the  cou.  among  the  degrees  or  points,  and  the 

difl:.  in  its  column  ;  in  the  lat.  column  belonging  to  the  cou.  look 

for  the  meridianal  difF.  of  lat.  and  againfl  it  will  (land  the  difF.  of 

lon^.  in  the  dep.  column.  « 

Now  i-fixth  of  difF,  of  lat.  and  of  dep.  are  106,1  and  131,5,  the 
nearefl  numbefs  to  thefe  are  106,4  and  131,3,  flanding  together 
over  51®  the  cou.  and  againfl  difl:.  169;  this,  multiplied  by^,  gives 
1014  the  difl. 

Again,  over  51**  look  for  i-tenth  of  mer.  difF.  of  lat.  89,9  in  the 
lat.  column,  the  nearefl  is  90.0,  and  againfl  which  iland  11 1,1  in 
the  dep.  columns  this,  multiplied  by  10,  gives  iiii  for  the  difF. 
of  long.. 

CASE  III. 

Both  Latitudes  and  Courfes  giveriy  to  find  the  Dijiance  and  Differena  of 

Longitude. 

A  fhip  from  the  Lizard  makes  her  courfc  S.  39°  W.  and  then, 
by  obfervation,  is  in  lat.  45°  31'N.i  requrred  her  difl.  run,  and 
long,  in  ? 

Lat.  of  the  Lizard  49°  57' N.  Mer.  parts  3470 
Lat.  by  obfer;        45  31  N.  Mer.  parts  3074 

Diff.  4  26= 226  m.  difF.  396M. 


C 

By  CONSTRUCTION. 

Draw  a  mer.  AB,  the  upper  end  A  will  reprefent  the  fhip's  place 
in  her  firft  lat. 

'.    Take  the  proper  difF.  of  lat.  266  in  your  compafFes,  and  with 
one  foot  in  A,  the  Aiip's  plate,  lay  the  other  upon  th6  merfdian  ;, 

from 
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from  A  to  £ ;  Cake  the  mer.  diifF.  of  lat.  396  in  your.compafles,  and 
with  one  foot  in  A,  the  (hip's  place,  as  before,  lay  the  other  upon 
the  mer.  at  B  ;  and  upon  thefe  two  points  raife  the  perp.  DE  and 
CB)  a  line  drawn  from  the  ihip's  place,  making  an  angle  with 
the  mer.  equal  to  39%  the  (hip's  cou.  will  cut  the  two  perps  at  D 
and  C  i  the  firft  will  be  the  dep.  which  terminates  the  dift.  AD 
342,  and  the  other  will  be  the  difF.  of  long.  CB=32i  miles. 

From  what  has  been  faid,  it  is  plain,  that  any  caJe  in  Mercator's 
Sailing  may  be  projected  as  a  right-angled  triangle,  by  only  conC- 
dering  the  diff.  of  long,  or  dep.  as  the  bafe ;  the  meridional,  or 
proper  diifF.  of  lat.  as  the  perp. ;  the  hypothenufe  cut  by  the  dep« 
as  dift. ;  and  the  an^le  which  that  makes  with  the  perp.  the  cou.  ; 
for  in  all  cafes  in  Mercator's  Sailing,  the  meridional  difF.  of  lat.' 
bears  the  fame  proportion  to  the  difF.  of  long,  that  the  proper  difF. 
of  lat.  does  to  the  dep. 

Thefe  inftru<S^ions  being  well  underftood,  will  be  fufEcient  to 
inform  the  Learner  how  to  conftru£t  any  of  the  following  cafes : 

By  CALCULATION. 


To  find  the  Diftancc. 
Asco-fi.cou.  39**  CO.  ar.    0,10950 
Is  to  the  diif.  of  lat.  266     2.4248S 
So  is  radius  10.00000 


To  the  dift.  342,3  2.5 343^ 


To  find  the  DifF.  of  Longitude. 
As  the  co-fi .  cou.  3  9*^00.  ar.  o.  1 0950 
Is  to  mer.  difF.  of  lat.  396  2.59770 
So  is  fine  cou.  39**  9-79887 

Todif.lon.320,7:r5*2i'W.i.  50607 


Lizard's  longitude  left  —  5^.  12'  W. 

Longitude  in  — •  10  .  33-  W. 

By  GUNTER. 

ift.  *  The  extent  from  co-fi^ne  coo,  51%  to  rad.  on  the  line  of 
fines,  will  reach  from  the  proper  difF.  of  Jat.  2^66,  to  the  dift.  342,3 
on  the  line  of  numbers. 

2dly.  *The  extent  from  co-fine  cou.  51%  to  fine  cou.  39**  on 
the  line  of  fines,  will  reach  from  the  mer.  difF.  of  lat.  396,  to  the 
diff.  of  long.  321,  on  the  line  of  numbers.* 

By  INSPECTION. 

Under  the  cou.  39%  and  againft  half  the  difF.  of  lat.  133,  ilands 
171  in  the  dill:,  column,  which  being  doubled  is  342,  the  d.ft.  ; 
under  the  fame  degrees,  and  in  the  lat.  column,,  look  for  half  the 
mer.  difF.  of  lat.  198,  againft  that,  in  the  dep.  column,  ftands  160,5, 
doubled  is  321 ,  the  dift.  of  long,  nearly,  as  before. 

CASE  IV. 

One  Latiiudej  Courfe^  and  Dijiance  given,  to  find  the  Difference  of 
Latitude  J  and  Difference  of  Longitude, 

A  ihip  in  latitude  42®  30'  N.  and  longitude  18°  31'  W.  fails  S. 

W.byS. 


9+ 
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W.  by  S.  591  miles  j  I  demand  die  latitude  and  longitude  theftip 
IS  in  r 

To  find  the  Difference  of  Latitude  it  will  be, 

Lat.left     42*'30^N.i^^    .     f  2S2Z 
DiffJat.4918  II      ^•P**-\2i94 

Lat.  in    34  i9M.M^ff.oflat^a8 


J  0.00000 


Asrad.po^ 

Is  to  the  diftance  591         a.77»59 

So  is  co-fine  ecu.     3  pts.  9-91985 

To  thediff.  of  lat.  491^4  12.69144 


To  find  the  Difference  of  Longitude  it  will  be. 


Asco  fi.co. 3pts.co.ar.o*o8o 1 5 
I«  tom.difF.oflat.  628  2.79796 
So  is  S.  coa.  3  pts.      9.74474 

To  difF.  of  Ion,  419,6  2.62285 


Lon.  left  i8°3iW. 
Di.lo.420=:7,ooW. 

Long,  in  25  3 1 W. 


I 


By  GUNTER. 

ift.  *  The  extent.from  rad.  or  5  points,  the  com.  of  the  cou.  on 
the  line  marked  SR,  will  reach  from  the  dift.  591,  to  the  diff»  of 
hit.  4Qi,4  on  the  line  of  numbers. 

idly.  *  The  extent  from  co-cou.  5  points,  to  the  cou.  3  points^ 
on  the  line  marked  SR,  will  reach  from  the  mer.  diff.  of  lat.  628 
to  the  diff.  of  long.  419,6  on  the  Jine  of  numbers.* 

By  INSPECTION. 
Under  the  cou.  3  points,  and  oppofite  a  tenth  of  the  dift.  59,rin 
the  lat  column  ftands  49,1,  which,  multiplied  by  10,  is  494,  the 
diff.  of  lat. ;  then  find  i  of  the  mer.  d^ff.  of  lat.  157,  in  the  lat.  co^ 
liimn,  ^galnft  which  ftands  105  in  the  dep.  column,  which,  mul* 
tiplied  by  4^  gives  420,  the  diff.  of  long. 

CASE  V. 
Both  Latitudes  and  Dijlance  givc^i  to  find  the  Courfi  and  Diffirnict 

of  LongitUiU. 
If  a  fliip  runs  300  miles  N.  wefterly  from  a  XLonj^^2S2.Z 
port  in  lat.  37°  N.  and  long.  10°  25'  W.  un- 
til flie  be  in  lat.  41°  N.5  required  the  courfe 
fleered  and  long,  in  ? 

Mer.  parts  2393 
Mer.  parts  2702 


Lat.  left     37  N. 
Lat.  in      4 1  N. 


Diff*  lat  4=240    M  diff.  lat.  309  M, 
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By  CALCULATION. 

To  find  the  Courfe.           I     To  find  the  Diff.  of  Long. 
As  the  dift.  300  c«.  ar.     7.53288  As  co-fi. ecu. 36°  52' co.ar.  0.09639 
Is  to  rad.  90^                   10.00000  Is  to  mer.  diff.  of  lat.  509  2.48996 
So  is  pro.diflF.  of  lat.  240  2.38021   ^-  •-  '^— ''-  -^°  -' **-- 


To  the  CQ-iin6  cou.  36^  52'  9.90309 


So  is  fine  courfe  36?  52'    9.77812 
Tothediff.  of  long.  231,7  2.36497 


Longitude  left  — 

DiiF.  of  long.  232,  or 

Longitude  ia  — • 

By  GUNTER, 


3    52  W. 
14    17  W. 


I  ft.  *  The  extent  from  the  dift,  300,  ^o  the  proper  difF.  of  lat. 
240,  on  the  line  of  numbers,  will  reach  from  rad.  or  90^,  to  53* 
8')  the  comp.  of  the  cou.  on  the  line  of  fines* 

2dly.  '  The  extent  from  co-cou.  53®  8',  to  cou.  36*'  $2^  on  the 
line  of  fines,  will  reach  from  the  mer.  difF.  of  lat.  309,  to  the  diff. 

Qf  long.  231^7,  on  the  line  of  numbers.' 

# 

By  INSPECTION. 

With  the  dift.  and  difF.  of  lat.  find  the  cou.  then  in  the  lat.  co- 
lumn  belonging  to  this  cou.  find  the  men  difi^.  of  lat. ;  againft 
which,  in  the  dep.  column,  will  fland  the  difF.  of  long. 

Thus,  half  the  dift.  15O1  and  half  the  diff.  of  lat.  120,  will  be 
found  {landing  together  in  their  columns,  nearly  under  37%  the 
coil.  ;  and,  in  the  lat.  column,  find  half  the  mer.  diff.  of  lat. 
154,5,  ^he  neareft  to  it  is  15^,1 ;  againft  which,  in  the  dep.  co- 
lumn, ftands  1 16,7^  which  doubled  is  232,2  the  difF.  of  long,  nearly 
as  before. 

CASE  VL 

One  Latitude^  G?«r/^^  and  Departure  given,  to  find  the  Dijiance^ 
Difference  of  Latitude^  and  Difference  of  Longitude* 

A  ihip  fails  E.  S.  £.  from 
^  certain  port  in  ktitude 
50**  10'  S.  and  longitude  10** 
1.6'  E.  until  her  departure 
from  the  meridian  be  957 
miles;  I  demand  the  dif- 
tance  failed,  and  the  latitude 
and  longitude  fhe  is  \A\ 


XLon£.i6io 


T% 


$6 

To  find  the  Diftance  it  will  be, 
Asiinecou.  6  pts.  co.  ar.  0.03438 
Is  to  the  dep.  957  '  2.98091 
So  h  radios  10.00000 
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To  the  di fiance  1036         3.01529 

To  find  the  Diff.  of' Long.  . 
/.sco-finecou.  6pt8.co.ar. 0.417 16 
Is  to  mer.  diff.  of  lat.  66j  2.8241 3 
So  is  fine  courfe  6  pts.      9-96562 


To  diff.  of  long.  1610 


To  find  the  Diff.  of  Lat.  it  wilf  be. 
As  fine  con.  6  pts  co.  ar.  0.0543^ 
Is  to- the  departure  957'  2.98091 
So  is  co-fine  cou.  6  pts.     9.5^284 

To  diSr.  lat.  396=6°  36'    2^.598 13 

Lat.  left,  50^  10' S.  mer.  pti*5490 
Lat.  in  56  46  S.  mer.  pts*  4157 
Mer.  difference  lat.  667 


DifF.  of  long.  1610  as     26  50E.' 

Longitude  in  37     6  E. 

By  GUNTER.  .   -    -    -  . 

ift.  '  The  extent  from  6  points  to  rad.  on  the  line  miarked  SR, 
will  reach  from  the  dep.  957,  to  the  dift.  1036,  on  the  line  of 
numbers. 

2dly.  '  The  extent  from  6  points  to  2  points,  on  the  line  niarked 
SR,  will  reach  from  the  dep.  957,  to  the  diff.  of  lat,  396,  on  the 
line  of  numbers,     ^ 

3dly.  '  The  extent  from  2  points  to  6  points  on  the  line  marked 
SR,  will  reach  from  the  mer.  diff.  of  lat.  667,  to  the  diff.  of  long. 
i6io,  on  the  line  of  numbers.* 

By  INSPECTION. 

Over  the  cou.  of  6  points,  and  againfl:  a  fifth  of  the  dep.  igiyf 
fiands  79,2  and  207,  which,  multiplied  by  5,  gives  396,  the  difi^ 
of  lat.  and  1035  for  the  dift. 

Then,  in  the  lat.  column,  find  #  tenth  of  the  mer.  diff.  of  lat* 
66,7,  the  neareft  to  that  is  66,6  ;  agalnft  which,  in  the  dep.  co- 
lumn, ftands  160,8,  which,  miiitiplied  by  10,  is  1608,  the  diff.  of 
long. 

CASE  vn. 

One  Latitude,  Dtflance  failed^  and  Departure  from  the  Meridian  ygiven^ 
to  find  the  Courje^  Difference  of  Latitude^  and  Difference  of  Longi-- 
iude, 

A  {hip  in  latitude  49°  30'  N.  and 
longitude  14°  40'  W.  fails  S.  eaft- 

ward  645  miles,  until  her  depar-  t^ 

ture   from   the   meridian  be  500  ^ 

miles.    Required  the  courfe  fteer-  '^ 

ed,  and  the  latitude  and  longitude  t^ 

flie  i§  in  f  ^ 


r 


XleaS  pi  & 


To 
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To  find' the  Courfe  it  will  be. 
As  the  diftance  645  ico.ar.  7.19044 
Is  to  rad.  10.00000 

So  is  the  departure  500     2.69897 

To  line  cou.  Jo°5o'  9.88941 


To  find  DifF.  of  Long,  it  will  be, 
Asco-fi.cou.  50**  50' CO  aB»  0.19957 
Is  to  m.  diff.  of  lat.  588  2.76938 
So  is  line  courfe  50^  50'    9.88948 1 

TodifF.lon.  721,8=1202'  2.85843 

Long,  left  14  40 

Long,  in  2  38  W.  , 


To  find  the  DifF.  of  Lat.  it  will  be. 
As  line  cou.  50*^50' CO.  an  0.11052 
Is  to  the  departure  500  2  69897 
So  is  CO  fine  cou.  50"  50'   9.80043 

TodifF,  lat.  407,3  =:6°47'   2-^0992 


Lat.  left  49*  30'  N.    M.  pt«.  342^ 
Lat.  in    42     4  N.     M.  pts.  2840 

Mcr.  diff.  lat.  588 

As  pro.  diff.  of  lat.  407,3  co.  ar. 

7.39008 
Is  to  departure  500  2.69897 

So  is  m.  diff.  of  lat.  588    2.76938 


To  diff.  of  long.  271,8       2.85843 


Henoe  the  (hip's  cou.  is  S.  50"*  50'  E.  or  S.  K.  f  eaft  nearly,  and 
flie  is  .in  the  lat^  of  42^,43'  N.  and  long,  a**  38'  W. 

By  GUNTER. 

ift.  *  The  extent  from  the  dift.  645,  to  the  dep.  500  on  the 
line  of  numbers,  will  reach  from  radius  to  50^  50'  on  the  line  of 
fines.  ' 

2dly.  *  That  extent  from  50^  50'  to  ^q*"  10',  on  the  line  of  fines, 
will  reach  from  the  dep.  500,  to  the  diff.  of  lat.  407,  on  the  line 
of  numbers. 

3dly.  *  The  extent  from  39^  10'  to  50®  50^  on  the  line  of  fines, 
will  reach  from  the  mer.  diff.  of  lat.  588,  to  the  diff.  of  long.  7^2, 
on  the  line  of  numbers.* 

By  INSPECTION. 

*. 

Now  a  5th  of  the  dift.  and  dep.  are  129  and  100,  and  are  found 
together  over  51°;  and  In  the  lat.  column  ftands  81,2,  which,  mul- 
tiplied by  5,  is  406,  the  diff.  of  lat. 

Then,  in  the  lat.  column,  feek  J  of  the  meridional  diff.  of  lat. 
147,  the  neareft  is  146,6 ;  againft  which,  in  the  dep.  column, 
ftands  181,1,  which,  multiplied  by  4,  is  724,4  the  diff.  of  long. 

Having,  in  the  preceding  parts,  fhewn  how  to  work  the  moft 
ufeful  problems  in  Middle  Latitude  and  Mercator's  Sailing ;  I 
{hall  now  work  the  three  following  cafes  both  by  Middle  Latitude 
and  Mercator's  Sailing,  in  a  manner  I  generally  teach  perfons  who 
are  of  age,  and  youth  of  good  abilities  i  efpecially  if  they  are 
limited  to  a  ihort  time. 


N 


Tbt 
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Tke  Diffirence  of  Latitude  and  Departure  giveriy  t$  find  the  Ceurji^ 
Djflance^  and  Difference  of  Longitude^  by  Middle  Latitude  and  mer* 
caior^s  Sailing.  •      '  . 

A  {hip  from  latitude  of  37^  N^  and  longitude  ^S^'zo'W,  fitik 

between  the  north  and  leaft,  until  fhe  be  in  latitude  51^  15'  N.  and 

finds  that  ihe  has  made  564  miles  of  departure^  what  waiii  b^f  di« 

re(fi  couFfe,  diflance  run,  and  longitude  in? 


Lat.  left    37%  o'N.  Mer.  parts    2393 
J.at.  in      51  •  IS  N.  Mer.  parts    3593  5 


14.  15=855  miles  difF.  1200 


A  19^-7     T) 


:Sum  lat.  1)88.15 
Mid.  lat    44.    7 


9®* 
44 


Comp.  mid.  lat,         45   •  53 

Draw  the  mer.  DP,  make  it  equal  to  855  the  diff.  of  lat.  j  on 
P  ereft  the  perp.  FN,  and  make  it =564  the  dep. ;  join  D  and  N, 
then  will  the  angle  PDN  be  the  cou*.  N.  33^  25'  E.  and  DN  the 
,dift.  1024  miles. 

At  the  dift.  of  the  dep.  564,  draw  EF  parallel  to  DP  \  with  th« 
chord  of  6o^defcribc  the  arch  TS,  and  upon  it  fet  ofFthe  comp.  of 
the  mid.  lat.  45°  55'  from  S  to  T,  through  T  draw  DO,  and  cut 
EF  in  O,  then  will  OD  be  the  diff.  of  Iong>  785,6  miles,  by  Mid, 
Lat.  Sailing. 

Again,  produce  DP  to  A,  and  make  DA3:i200  the  mer.  ditf. 
pf  lat. ;  draw  AB  parallel  to  PN,  and  produce  DN  until  it  cuts 
AB  in  B  ;  then  will  AB  be  791,7  miles,  the  diff.  of  long,  by  Mcr» 
cator's  Sailing. 

By  CALCULATION. 


As  difF.  of  lat.  855  co.  ar.  7.06803 
Is  to  radius  lo.ocooo 

So  is  the  departure  564     2.75 1 28 

To  tang,  of  pou.  33^  25'  9.81951 


As  fine  cou.  35^  25'co.  ar.  0.25907 
Is  to  the  dep.  564  2.75128 

So  is  radius  o.pooo6 

-I  * 

To  tl^  difl.  1024  1*01035 


To  find  the  Difference  of  Longitude. 


By  Middle  Latitude  Sailing, 
^sco  fi.m  lat.  44°  7'co.ar.  0.14392 
Is  to  thedepaifure  564  2.75128 
So  is  rad.  90°  lo.oooso 

To  d.oflon.  785,15=  13*  6' 2.89520 

Lon.  left 


48  20  w. 


By  Mercator's  Sailing. 
Asco-fi.cou.  33®25'co.ar.  0.07848 
Is  to  mer.  diff.  lat.  1 200      3.07918 
So  is  the  fine  coq.  330  25'  9.74095 

Todiff.loo.79i,7=i3**  12'  2.89859 

Long,  left  48  29  W, 

Long,  in     35     8  W.  by  Mer.  Sail 


Long,  in  35  14W.  byM.  Lt.Sail.   ^    __ 

tier  direft  courfe  is  N.  ^3*^25'  E.*or  N.1t,by  N.  nearly,  and 
diftaiice  102^  mne§. 
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By  GUNTER. 

ift.  ^  Extend  from  855  to  564  on  the  line  of  numbers,  that  ex- 
tent will  reach  from  rad.  or  45%  to  33^  25'  the  cou.  on  the  line  of 
tangents. 

idly.  *  Extend  from  rad.  or  90°,  to  the  cou.  33°  25*  on  the  line 
of  fines,  that  extent  will  reach  from  the  dep.  564,  to  the  dift.  1024^ 
on  the  line  of  numbers-. 

3dly.  *  Expend  from  rad.  or  90°,  to  the  comp.  of  mid.  lat.  45** 
53',  on  the  line  of  fines,  that  extent  will  reach  from  the  dep.  564, 
to  786  miles,  the  difF.  of  long,  by  Mid.  Lat.  Sailing. 

4thly.  '  Extend  from  the  fine  of  the  cou.  33°  25  to  the  co-fine 
of  the  cou.  56*^  35',  on  the  line  of  fines,  that  extent  will  reach  from 
the  meridional  difF.  of  ht.  1200  to  792  miles,  the  difF.  of  long,  by 
Mercator. 

Or,  *  The  extent  from  the  difF.  of  lat.  855,  to  the  dep.  564, 
will  reach  from  the  meridional  diff.  of  lat.  1200,  to  792,  on  the 
line  of  numbers/ 

By  INSPECTION. 

With  the  diff.  of  lat.  and  dep.  find  the  cou.  and  dift.  as  in  Cafe 
VI.  in  Plane  Sailing.  Take  the  comp.  of  mid.  lat.  as  a  cou.  and 
the  dep.  in  its  column,  the  correfponding  dift.  will  be  the  difF.  of 
long,  by  Mid.  Lat.  Sailing.     And, 

Having  found  the  cou.  inftead  of  the  proper  difF.  of  lat.  find  the 
meridional  difF.  of  lat.  in  the  lat.  column  belonging  to  the  cou.  ; 
the  correfponding  dep.  will  be  the  difF.  of  long,  by  Mercator's 
Sailing. 

Now,  taking  i^tenth  of  thediiF.  of  lat  i-tenth  of  the  dep.  viz. 
85,5  and  56,4,  the  neareft  numbers  ftanding  together  in  the  Tables 
to  thcfe  are  85,5,  apd  55,5  under  33°  againft  dift.  102,  and  85,4, 
and  57,6  under  34*  againll  dift.  103 ;  now  33®  added  to  34^  is  67% 
half  is  33^  30'  the  cou. ;  and  102  added  to  103  gives  205,  )ialf  is 
102,5,  which,  multiplied  by  10,  gives  1025  the  dift. 

To  find  the  DifFerence  of  Longitude.  ' 

Over  the  comp.  of  mid.  lat.  46^,  find  i  of  the  dep.  viz.  141  in 
its  column,  and  againft  it  ftands  196  in  the  dift.  column,  this,  mul- 
tiplied by  4,  gives  784  miles,  the  difiP.  of  long,  by  Mid.  Lat.  Sail- 
ing. 

Again,  the  cou.  being  33°  25',  or  nearly  33®  f ,  look  for  i -tenth 
of  meridional  difF  of  lat.  =:  120  in  the  lat.  columns,  under  33^ 
ahd  34°,  the  neareft  numbers  to  thefe  are  110,9  and  120,2,  the 
dep.  correfponding  are  77,9,  and  81,1,  their  fum  is  159,  half  is 
79,5,  which,  multiplied  by  10,  gives  795,  the  diflF.  of  long,  by 
M creator's  Sailing,  nearly  as  before.' 

From  what  has  been  faid,  it  is  cafy  to  perceive  tha/  all  the 
Cafes  (fave  the  firft)  in  Mid.  Lat.  and  Mercator*s  Sailing,  are 
projededand  worked  in  the  fame  manner  as  in  Plane  Sailing ;  and 
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to  obtain  the  difF.  of  long,  by  Mid.  Lat.  Sailing  ;  the  comp.  of 
the  mid.  lat.  is  taken  as  a  cou.  in  Plane  Sailing,  and  with  this  cou. 
and  the  dep.  the  dift.  is  found,  which  will  be  the  diflF.  of  long,  bv 
Mid.  Lat.  Sailing.  And  having  the  cou.  take  the  meridionari  diff. 
of  lat.  as  if  it  was  the  proper  diflF.  of  lat.  the  correfponding  dep. 
will  be  the  difF.  of  long,  by  Meicator's  Sailing. 

The  Courfe  and  Dtflance  given^  to  find  the  Difference  of  Latitude^  and 

Difference  of  Longitude, 

A  {hip  from  the  latitude  51°  15' N.  and  longitude  9*^  50' W. 
fails  S.  W.  by.  S.  until  fhe  has  run  1022  miles,  what  latitude  and 
longitude  is  me  in  ? 


To  find  the  Departure, 
As  rad.  90®  c.oocoo 

Is  to  tbediflance  102a       3-00945 
So  is  fine  courfe  3  pts.      9.74474 

To  the  departure  567,8     2.75419 


To  find  the  Latitude. 
As  rad.  90*  000000 

Is  to  the  diflance  102a      3*00945 
So  is  coJ£ne  courfe  3  pts.  9.91985 

To  the  difF.  of  lat.  849,8    2.92930 


Now  849,8  or  850  divided  by  60,  gives  14^  10'  S.  and  being 
fubtrafted  from  the  latitude  left,  leaves  37**  5'  the  latitude  in : 
hence  the  middle  latitude  is  found  to  be  44''  10',  and  meridional 
difFerenceof  latitude  1194.     Whence, 


To  find  the  Difference  of  Longi- 
tude by  Mercalor's  Sailing. 
As  ce-fi.cou.  3  pts.  CO.  ar.  0.08015 
Is  to  mer.  diff.of.  lat.  1 1 94  3.07700 
So  is  fine  courfe  5  pts.       9*74474 

To  diff.  of  long.  797>8      2.90189 


Longitude  left 


90  jo'VV. 


To  find  the  Difference  of  Longi- 
tude by  Mid.  Lat.  Sailing. 
As  CO  fi.m.lat.44*^io'co.ar.  0.14429 
Is  to  the  departure  567,8  2-75420 
So  is  radius  90^  lo.cocoo 

To  the  diff.  of  Ion.  791,6   2.89849 

Longitude  left  9"  .50' W. 

Diff.  of  long.  792       =13     1 2  W. 

Long,  in  by  raid,  lat.ssij      2W. 

The  Courfe  and  Difference  of  Latitude  given ^  to  find  the  Dijiance  and 

Difference  of  Longitude. 

A  (hip  in  37?  N.  lat.  and  long.  22**  56'  W.  fails  N.  22*^  20'  E. 
for  feveral  days,  and  then  by  obfervation  is  found  to  be  in  the  lat* 
51°  15'N.  ;  required  the  diftance  run,  and  long,  in? 

Lat.     51^15*  Mer.  parts  3593 

Lat.     37     o  Mer.  parts  2393 

Diff.  14    15x60=855  miles         i2ooz:merid.  diff.  of  lat. 


Diff.of  long.  798     =13       18  W. 
Long,  in^by  Mercator  23      8  W. 


Sum  I)  88    15=44,7  mid.  lat. 


As 


mexcator's  sailing. 


lOI 


Asco-jfi.cou.72^  20' CO. ar,  0.03386 
Is  to  difF.  of  lat.  855  ^•93197 
So  is  fine  courfe  za^  ao'    9.57978 

To  the  departure  351,3      2.54^61 


A8co-fi.cou.22«2o'co.ar.  0.03386 
Is  to  diff*.  of  lat.  855  2.93197 

So  is  radius  90°  o.ooo<i>o 

To  the  di(lance  924^3        2.96583 


To  find  the  Difference  of  Longitude. 


By  Mid.  Lat.  Sailing. 
Asco-fi.m.lat44*'7'co.ar.a,i4392 
Is  to  the  departure  351       2.5453 1 
So  is  radius  90*^  10.00000 

Todiff.L.489=8»   9' F).     2.68923 
Lon.  left         22  56  W. 


By  Mercator's  Sailing, 
Asco-fi.cou.22«*2o'co.ar.  0.03386 
Istomer.  diff.  oflat.  1200  3.07918 
So  is  fine  cou.  22^  20^      9-57978 

Todiff.  Ion.495=:8o  13'     2.69282 
Long,  left  22  56 


Long,  in  14  47  '^*  by  m.  lat.  Long,  in  14  43  W.  by  M. 

Cafe  the  firft  in  Middle  Latitude  and  Mercator's  Sailing,  and 
thefe  three  cafes  are  all  that  can  well  happen  at  fea;  but  as  fome 
young  men  are  inattentive,  and  frequenly  looking  into  the  book  to 
fee  if  their  calculation  h  the  fame  as  that  {^X  down, 

The  Teacher,  perhaps,  may  find  it  neceflary  to  let  fuch  work 
the  following  queftions  by  way  of  excrcife : — 

^eji.  I  ft.  Required  the  bearing  and  diftance  of  Hang.  Cliff  in 
Shetland,  ,in  lat.  60°  7'  N.  and  long.  50' W.  and  the  North  Cape 
of  Lapland,  in  lac.  71*  10' N.  long.  26^  1' E  ? 

J  P    ■   f  ^*  44-°  47'  t^-  ^^^"  934i*  miles,  by  Mercator's  Sailing. 
^'       \  N.  45'>  4'  E.  dift.  941,2  miles,  by  Mid.  Lat.  Sailing. 
^eft,  2d.  A  fbip  in  lat.  37^  N.  and  long.  4^**  20'  W.  fails  be- 
tween the  N.  and  E.  until  (he  is  in  the  lat.  of  51°  18'  N.  and  finds 
fhe  has  made  564  miles  of  dep.  \  lequired  her  direft  cou.  dift.  run, 
and  long,  in } 

N.  33°  38'  E.  dift.  ioi8  miles,  long,  in  34**  42'W.by 

Middle  Latitude  Sailing. 
N.  33°  38'  E.  dift.  1018  miles,  long,  in  35°  9' by  Mer- 
cator's Sailing. 

^ejl.  3d.  A  fhip  from  the  lat.  of  50**  30'  N.  fails  S.  S.  W. 
150  leagues;  what  lat.  is  fhe  in,  and  how  much  has  ftie  differed 
her  long.  I 

rLat.  in  43^  34'N.  diff.  of  long.  252,9  miles,  by  Mer- 
A  r       3      cator's  Sailing. 
^^'       \  Lat.  in  43''  3+  N.  diff.  of  long.  252,3  miles,  by  Mid- 

C     6\q  Latitude  Sailing. 
^eft.  4th.  A  fliip  from  lat.' 20"  40'  N.  fails  N.  E.  by.E.  until 
ftht  be  in  the  lat.  of  27^  l6^N. ;  required  her  dift.  run,  and  diff.  of 
long.  ? 

Dift.  run  712,8  miles,^  diff.  of  long.  648,1  miles,  by 


Jtnf. 


Anf. 


fDift.  run  712,8  miles,-  diff.  of 
^      Mercator. 
j  Dift.  run  712,8  miles,  diff,  of 
C     Mia.  Lac. 


long.  648,6  miles,  by 
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^ifl*  5th.  Suppo/e  a  fliip  from  the  lat.  of  45"^  40' N.  fails  be- 
tween the  S.  and  £.  600  miles,  and  then  her  dep.  is  computed  to 
be  308  miles  ;  required  the  cou.  lat.  and  diff.  of  long,  i 

r  Courfe  S.  30°  53'  E.  lat.  in  2T  S'  N.  diff.  of  longitude 
J  r      J      4J  ^35  hy  Mercator. 

^^^-       I  Courfe  S.  3o<»  S3'  E-  lat.  in  37°  5'  N.  diff.  of  longitude 
L     412,0,  by  Mid.  Lat* 

^efl.  6th.  Afbip  from  the  lat,  45**  30'  $•  fails  N.  N.  W.  until 
ber  diff.  of  long,  be  7^  40'.;  required  the  lat.  fhe  is  in,  and  her 
dift.  failed  ? 

Note.  This  muft  be  worked  by  Mercator's  Sailing,  thus : 

As  the  fine  cou  22**  30'  is  to  the  diff  of  long.  460,  fo  is  the 
co-fine  cou.  22**  30'  to  the  mer  diff.  of  lat.  mo.  Now,  from  the 
mcr.  parts  of  lat.  left  3073,  take  the  mer.  diff.  of  lat.  11 10,  the 
remainder  1963  is  the  mer.  parts,  of  the  lat.  come  to  31°  4'  S. 
Having  the  con.  and  proper  diff.  of  lat.  the  reft  is  found  by  Cafe  II. 
in  Plane  Sailing. 

Jnf.  The  fhip  is  in  ht.  31°  4'S.  dift.  937,4  miles. 

^efi.  7th.  A  (hip  in  the  lat.  51°  15'N.  and  long.  22'  W.  fails 
between  S.  and  W.  until  fhe  has  made  564  miles  of  dep.  and  786 
miles  of  diff.  of  long. ;  required  her  cou.  dift.  lat.  and  long,  in  ? 

Note.  This  muft  be  worked  by  Mid.  Lat.  Sailing,  as  thus  :— 

As  diff.  of  long.  786:  rad.  : :  the  dep.  564  :  co-fme  of  mid.  lat. 
44''  9'>  +  44"*  9'=88^  18'  the  fum  lat.  and  88**  i8'-5i*  I5'=lat. 
in  37**  3'N.  Having  the  diff.  of  lat.  and  dep.  the  cou.  is  found  to 
be  S.  34**  f  W.  and  the  dift.  1006  miles* 

It  may  now  be  fuppofed  that  the  Learner  is  capable  of  working 
any  fingle  courfe,  either  by  Mid.  Lat.  or  Mercator's  Sailing  ;  we 
fiiall  now  proceed  to  Compound  Courfes,  commonly  called  Tra- 
verfe  Sailing,  which  may  be  workecf  by  Mid.  Lat.  and  Mer- 
cator's Sailing,  either  by  projeftion,  calculation,  Gunter's  fcale, 
or  infpedioQ. 

How  to  folve  compound  courfes,  or  a  traverfe,  has  already  been 
ihewn  in  Plane  Sailing  ;  but  it  is  neceffary  alfo  to  fhew,  how  pro- 
per allowances  for  the  longitude  fhould  be  introduced  into  fuch  ac- 
counts, which  is  eafily  done  by  any  of  the  following  methods : — 

xft.  Complete  the  Traverfe  Table  to  each  cou.  and  dift.  as  in 
Plane  Sailing  ;  and  find  the  whole  diff.  of  lat.  dep.  and  lat.  in. 

2dly.  With  the  whole  diff.  of  lat.  and  dep.  find  the  dire6l  cou. 
and  dift. 

3dly.  With  the  latitude  left  and  latitude  in,  find  the  complement 
of  the  middle  latitude  3  with  which,  and  the  departure,  find  the 
difference  of  longitude  by  Middle  Latitude  Sailing. 

Or,  with  the  courfe  and  meridional  difference  of  latitude,  find 
the  difference  of  longitude  by  Mercator's  Sailing. 

l^hefe  method?  are  generally  ufed  in  working  a  day's  work  at 
fea  ;  but  thofe  that  want  a  greater  degree  of  accuracy  may  work 
Iby  the  folbwing  methods,  efpecially  in  high  latitudes ; 

By 
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By  the  feveral  differences  of  latitudes  and  departures,  found  in 
Che  Tables  of  Diffisrence  of  Latitude  and  Departure,  find  the  lati- 
tudes come  to,  middle  latitudes,  and  complements  of  middle  lati- 
tudes ;  with  each  complement  of  middle  latitude  and  correfpond* 
ing  departure,  find  the  difference  of  longitude  to  each  courfe  and  dif- 
tance,  and  fet  them  down  in  two  additional  columns,  markeddiffer-* 
ence  of  longitude  eaft  and  weft,  according  to  the  departure  ufed ; 
add  up  the  eaft  and  weft  columns,  and  their  difference  will  be  the 
whole  difference  of  longitude,  by  Middle  Latitude  Sailing. 

But  if  you  work  by  Mercator's  Sailing,  find  the  Meridional  dif- 
ference of  latitude  for  each  courfe  and  diftance ;  with  each  courfe 
and  meridional  difference  of  latitude,  find  the  difference  of  longi- 
tude ;  which  fet  down  as  above  dir^ded,  and  the  difference  between 
the  eaft  and  weft  columns  will  be  the  difference  of  longitude  by 
Mercator's  Sailing.  By  this  method  the  (hip's  place  may  be  found 
9t  the  end  of  each  courfe  and  diftance  run,  and  pricked  off  on  z 
Mercator's  chart. 

EXAMPLE  L. 
Suppofe  a  ifaip  from  the  Land's  End,  in  latitude  50^'  4!  N.  and 
longitude  5"  41'  3i"jS  W.  is  bound  to  the  Ifland  ot  St.  Mary,  in 
latitude  37°  N.  and  longitude  25^  6'  W,  but  by  reafon  of  con- 
trary winds  is  obliged  to  fteer  the  following  courfes,  viz.  S.  by  W, 
5214  miles ;  W.  S.  W.  32,  N.  W.  I  W.  41,  S.  S.  E  }  E.  49* 
E.  N,  E.  {  E.  19,  W.  21,  N.  E.  i  E.  36,  S.  41,  S.  S.  W.  92, 
and  N.  3b  tniles;  and  it  be  required  the  latitude  and  longitude 
ihe  is  in,  with  the  dire£h  courfe  and  diftance  to  her  intended  poYt, 
With  the  feveral  courfes  and  diftances,  find  their  differences  of 
latitude  and  departure,  and  fet  them  down  as  in  the  following 

TRAVERSE  TABLE. 


COURSES. 


MMvl^hh 


S.  by  W. 
W.  S.  W. 

N.  W.iW. 
S.  S.  E.  i  £• 
E.N:E.iE 

Weft 

N.  E:  1  E. 

South 

s.  s.  w. 

.  Nortti 


; 


OIST. 


DIFF.  OF  LAT. 


N. 


24 

32 

4» 

49 

19 
21 

36 

41 

92 

36 


S. 


a6,o 

4,6 

22,8 

36,0 

89,4. 

Dif.  lat.S. 


23>5 
12,2 

44.3 


DEPARTURE. 

i(  I       III       ■       ■    ^n.  ■ 


t^i^ 


E, 


41,0 
85,0 


206,0 
89,4 

116,6 


21,0 
18,4 

27,8 


W. 


H^!^ 


■I     m' 


67,2 


Def  ar. 


4,7 
29,6 

31.7 


21,0 


35.2 


122,2 
67,2 


u 


104 


mercator's  sailing. 


It  is  plain  by  the  Traverfe  Table,  that  the  {hip  has  made  I  ipfo 
miles  of  fouthing,  and  55  miles  of  wetting. 

Now  from  latitude  left  50  .  4'        Meridian  parts        3481 

Take  difF.  of  lat,  117     =:      1  .  57 


Latitude  in 
Sum'Iatitudes 
Middle  latitude 


48  .  7  N.     Meridian  parts       3302 


2)98  .11 
49  •  S 


Mer.  difF.  lat. 


179 


Whence,  to  find  the  Difference  of  Longitude  it  will  be. 


By  Mid.  Lat.  Sailing. 
As  co-fine  raid  lat.  49®  5'  b.  18378 

Is  to  the  dep.  55        ,        1.7403^ 
60  is  rad.  909  10.00000 

To.diff.bflong.84=i<^  24'  1.92414 


Long*  left 
Long,  in 


5"-42' 


7    •  6by  m.  lat. 


By  Mercator's  Sailing. 
As  p.  diff.  of  lat.  116,6    7.93330 
Is  to  the  dep.         55  1.74036 

So  is  m.  diff.  of  lat.  179     2.25285 

To  diff  long.  84,4=5?  !•  24'  1.96251 


Long  left 
Long,  in 


S  4* 


7  6  by  mer. — W. 


By  INSPECTION. 

Taking  the  comp.  of  mid.  lat.  41*  as  a  cou.  and  the  dep.  55  in 
i^  col.  the  neareft  is  S5>i  againft  which  ttands  84  in  th^dift.  col. 
the  diff.  of  long,  by  Mid.  Lat.  Saih'ng.     And, 

With  the  proper  diff.  of  lat.  and  dep. ;  the  cou.  found  nearly 
25®  and  dift.  129  under  the  cou. ;  in  the  lat.  col.  look  for  the  mer. 
diffT'of  lat. ;  179,  the  neareft  is  180,4  againft  which  ftands  84,1, 
in  the  dep.  col.  which  is  the  diff.  of  long,  by  Mercatpr's  Sailing. 

To  find  the  direft  Courfe  and  Diftancc  to  St.  Mary's. 

Lat  of  Ihip        48^  7'  N.  Mer.  pts  3302  Lon.  of  fliip    7°    6'W. 

8  N.  -     -     -. 


Lat.  St.  Mary's  36  5 
Diff.  lat. 


Mer.  pts.  2390  L.  St.  Mary's  25  12  W. 


II    9=669  ms.  Diff.  9i2Diff,oflongi8.6:;iio86 


Sum  lat.       2)85    5 
Mid.  lat. 


4232 

By  Middle  Latitude  Sailing. 

As  the  diff  of  lat.  669  7. 1 7457 
Is  to  diff.  long.  1086  3-03583 
bo  is  co.fi  mid.  lat.  4a <»  32'9-86740 


To  tang.  cou.  yo»  .  7       10.07780 


As  CO.  fi.  courfe  50  7'  0.19299 
Is  to  prop.  diff.  of  lat.  669  2.82543 
So  is  rad.  90°  10.00000 


To  the  dift,  104} 


3.0184? 

By 


mbilcatok's  SAILIHO.  log 

By  Mercator't  Sailing. 


Ag  mer.  difT.  of  lat.  91 2  7.04001 

Is  to  rad*  90^  JO.OOOOO 

So  diff.  of  long.  1086  3.03583 

To  tang.  cou.  49*^  59'  10,07584 


As  rad.  90^  0.00000 

Is  to  p.  diff.  lat.  699  ^-82543 

So  is  fee.  cou.  49^  59^  0.19178 

To  the  did.  1041  3.01721 


Hence  the  dire£l  courfe  from  the  fhip  to  St.  Mary's  is  S.  50^  7' 
W.  and  diflance  1043  ^ilcs>  by  Middle  Latitude  Sailing;  and  S, 
49^  59'  W.  and  diftancc  1041  miles  by  Mcrcator's  Sailing*  The 
fame  may  be  found 

By  INSPECTION. 

Take  }  of  the  diff.  of  long.  1086,  viz.  tyij$  nearly,  and  look 
for  that  in  the  dift.  column  over  the  comp.  middle  lat.  47^  nearly^ 
and  in  the  dep.  column  ftandJ  ^^fSi  of  the  dep.  Then  look  for 
i  of  the  diff.  of  lat.  167^2,  and  2  of  dep.  198,5  until  they  are  found 
fianding  together  in  theiiT  refpedive  columns,  the  neareft  are  found 
over  50^,  viz.  199,2,  167,5;  the  dift.  correfponding  to  thefe  is 
260,  this  multipiiod  by  4  gives  1040  miles.  Hence  the  courfe  is 
S.  50®  W.  dift.  1040  miles,  by  Mid.  Lat.  Sailing. 

Again,  taking  >,%  of  the  meridional  diff.  of  lat.  and  ^  of  the 
diff.  of  longitude,  viz.  91,2,  and  108,6,  the  neareft  numbers  to 
thefe  are  108,8,  91,3  ftanding  over  50^  in  the  late  column,  be* 
longing  to  the  above  degree ;  look  for  ^  of  the  proper  diff.  of  lat. 
viz.  66^9,  the  neareft  is  66,8,  the  difbuice  is  104,  which  being 
multiplied  by  10,  gives  1040  miles. 

Hence  the  cou.  is  S.  50°  W.  and  dift.  1040  miles,  by  Mercator's 
Sailing,  the  fame  as  by  calculation. 

Here,  to  have  gone  to  geometrical  ftridnefs,  the  diff.  of  long, 
fhould  have  been  found  to  every  cou.  and  dift.  run,  by  Mid.  Lat. 
or  Mercator*s  Sailing,  which  would  have  given  the  {hip's  true 
place  at  the  end  of  each  cou.  and  dift.  but  fliall  leave  the  doing  of 
that  to  the  Reader ;  and  as  all  traverfes  are  worked  in  the  manner 
ihewn^  above,  which  is  fufSciently  exaA  for  a  ihip's  run  in  24 
hours,  I  ihall  therefore  only  add  a  few  queftions  for  the  Learner's 
exercife. 

Suppofe  a  ftiip  from  the  lat.  68^  28'  N.  and  long.  8*  40'  £•  is 
bound  to  the  North  Cape,  in  7 1"*  10'  N .  and  long.  26"^  o'  £.  (ails  as 
in  the  following  Table;  required  the  lat.  and  long,  (be  is  in,  and 
her  direfl  cou.  and  dift.  to  the  Cape. 


O  COV&SBS. 


^o* 


m^Scator's  iai^ikg. 


.0...... 

3.     N. 

S. 

E. 

W, 

... 

Diff.  Long] 

E. 

W. 

«8 

18 

N.  R  by  N.  ( 

.Ii.o 

6, 

10 

07. 

N.E. 

i    j6,9 

z6,g 

b. 

!7 

-S.O 

N.  N.  E. 

b    !..7 

aM 

49 

«4.> 

Norih. 

0    30.0 

19 

5    so'.S 

M.9 

4" 

44. 

N.  N.W.IW. 

H.O 

N.  by  E. 

0    39.2 

7." 

^' 

=  (.9 

N.E.  by  E.iE. 

"    33,9 

<•!..! 

", 

119.1 

1V4 

S" 

111.0 

E.  N.  E. 

5    «4.9 

n 

>s 

■07.7 

J".S 

K.4 

'S0.3 

J«.9 

81M 

99. 

3S.4 

30.9 

99. 

Diff.iflit. 

»76,i 

Dtp.,  115.4 

Diff. 

Ion 

7 '3.9 

K. 

In  working  the  above,  ths  iiff.  of  long,  is  founc^  by  the  cou. 
and  incr.  difF.  !:»etw^ii  eacl^par.  ofkt.  ;cr,  it  maybe  done  by  tak- 
ing the  comps.  of  eadh  ^id,  lat.  and  the  dcp.  for  each  courfe. 
Now  the  lat.  left  wis  68"  38'  N.    Lon,  8°  40'E. 

The  d.  of  1.  276  ms.  =4  36  N.     Diff.  Ion.  714  m.  =  11  54  h'. 

Lat.  in 

Lat.  of  N.  Cape 


73  »4  M.  p.  6583,    Lon.  in        20  34  E. 
71   ioM.p.6i77.     Lon.ofCapc26     o  E. 

The  diff.  lat.  2' .  4'  Mer,  diff.  lat.  4c6.  Diff.  of  long.  5°  .  26'= 
316  miles, 

With  the  mer.  diff.  of  lat.  406,  and  diff.  of  long.  326,  the  cou. 
between  the  ILip  aJid  the  Cape  is  S  38°.  44'  E.  dift.  159  miles  by 
MercatOTi  and  S.  3S''47'£.  diA,  159,1  by  Mid.  Lat.  bailing. 

By  INSPECTION. 

With  I  of  diff  of  lat.  276,  and  j  of  dcp.  119,  viz.  92  and  73, 
the  cou.  made  gaod  is  38' 30'  and  dift.  354  miles. 

And  with  -^  qf  mer.  diff.  of  lat.  849,  and  the  cou.  38°  30*,  the 
diff.  of  long,  is  676,  by  MercaCor's  Sailing. 

And  with  the  comp.  of  mid.  lat.  19,2,  andthcdep.  219,  thediff. 
of  long,  ii  675,  nearly,  by  Mid.  Lat.  Sailing  j  diff.  from  that 
above  38  miles,  by  A-Iercator,  and  39  miles  by  Mid  Lat,  Sailing, 

Butasfliips  never  run  fuch  diff  in  !]4  hour.«,  the  firff  method 
of  finding  thediff.  of  long,  will  be  fuificiently  exafl  for  any  day'* 
run. 

The  bearing  and  diftance  to  Ae  North  Cape  may  be  either 

found 


:     '^z 


I. 


^mnd  by  Mid.  Lat.  or  Mercator,  by  Infpefktoii)  which  wilt  be 
nearly  as  above. 

'  A  fliip  from  the  Lizard,  in  lat*  49*  57'  N.  and  lone.  5^  12' W. 
is  bound  to  Funchal  in  Madeira,  in  lat.  32®  38'  N.  and  long.  17"^  5' 
W.  fleers  the  following  con.  S.  S.  W.  250  miles,  VV.  156,  S.  h. 
by  S.  300,  W«  by  N.  iSo^and  S.  185  miles;  required  the  lat.  and 
long,  ihe  is  in,  and  her  direA  cou.  and  difl*  to  the  intended  port  ? 

By  finding  the  difF.  of  long,  for  each  cou..  by  cjtlculation,  the 
Aiip  is  in  lat.  39^a7'N.  and  long.  11®  1  j'W.  by  Mercator's  Sail- 
ing ;  but  by  working  by  the  whole  difF.  of  lat.  and  dep.  thclong. 
will  be  11**  i<jfW. 

The  cou.  from  the  fliip  to  Ftinchal  is  S.  34.^  19'  W.  dift.  495,2 
miles  by  Mercator's  Sailing : 

And  S.  34°  ,23'  W.  dift.  495,3  miles,  by  Mid.  Lat.  Sailing. 

A  (hip  from  lat.  38**  14'  N*  and  long.  25^  56' W.  runs  the  fol- 
lowing courfes  and  diftanees,  viz,  N.  £.  by  N.  |  £•  56  miles, 
N.  N.  W,  38,  N.  W.by  W.  46,  S.  S.  E;  30,  S.  by  W.  20,  and 
N.  E.  by  N.  60  miles ;  required  the  direct  cou.  and  dift.  made 
good,  ami  the  lat.  and  long,  {he  is  in  ? 

The  cou.  is  N.  14° £.  dift.  108 miles,  lat.  in  39°  59'  N.  lon^.  in 
25^  22'  W. 

Suppofe  a  fhip  in  lat.  67°  30'  N.  and  long..  8®  46'  W.  fails  the 
following  courfes,  N.  E.  64  miles,  N.  N.  E.  50,  N.  W.  by  N. 
58,  W.  N.  W.  72,  W.  48,  S.  S.  W.  38,  S  by  E.  45,  and  E.  S. 
E.  40  miles  ;  what  lat.  and  long,  is  {he  in  ? 

By  working  by  the  whole  dift*.  of  lat.  and  dep.  the  {hip  is  in  lat. 
68^  44'  N .  and  long.  1 1^  4'  W.     But 

By  finding  the  dilF.  of  long,  for  each  cou.  and  dift.  {he  is  in 
long.  II**  37' W.  by  Mid.  Lat.  Sailing,  and  ii*»  44  W.  by  Mer- 
cator's  Sailing, 

Having  gone  through  the  necelTary  Problems  in  Mercator's 
Sailing,  we  {hall  now  proceed  to  {hew  how  the  true  chart,  com- 
monly called  Mercator*s  Chart,  may  be  conftru<3ed  either  for  the 
whole,  or  any  part  of  the  Terraqueous  Globe. 

■ 

IVhen  a  Chart  is  to  commence  from  th  Equator ^  or  if  the  Equator  is  to 

run  through  it. 

Having  provided  a  fcale  of  conveiiient  length,  draw  a  line  to  re* 
prefent  the  Equator,  and,  cro(Eng  that  at  right  angles,  another  to 
jeprefent  the  meridian  of  feme  kru)wn  p*ace,  fuch  as  London, 
Paris,  the  Lizard,  or  any  other  place  whofe  longitude  is  known  i 
the  upper  end  of  which  will  reprefent  the  north,  and  the  lower  the 
fouth. 

From  the  fcale  take  60  iH  your  compaffes,  and  with  i  foot  upon 

themeridian,  fet  off^that  diftance  on  both  fides  of  it  upon  theequa* 

tor,  if  the  chart  is  to  contain  eaft  and  weft  longitude ;  but,  if  it  is 

only  to  contain  weft  longitude^  lay  it  oflFupon  the  left-hand  fide 

of  the  meridian  s  but  if  eaftefly,  on  the  right*  hand  fide,  and  th^t 

O  2  *»        '  ■     ^-y^^ 
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wi]I  point  out  the  degrees  of  longitude,  which  mty  be  divided  int6 
halves,  quarters,  or  minutes^  if  required. 

Having  fee  off  as  many  deereei  of  longitude  as  you  intend  the 
chart  fliould  contain,  through  the  laft  draw  a  line  (or  lines)  pa- 
rallel to  the  meridian,  which  will  be  the  bounds  of  the  chart  eaft 
and  weft. 

Having  divided  the  equator  as  above,  proceed  to  fet  off  upon 
the  two  extreme  meridians  from  the  equator,  the  meridional  parts 
(as  found  in  the  Table)  belonging  to  each  degree  of  latitude ;  that 
is,  take  from  the  fcale  in  your  compaffes  the  miles  anfwering  to 
one  degree  in  the  Table^  and,  with  one  foot  in  the  equator,  fet  off 
that  diftance  on  each  fide  of  it  upon  the  extreme  meridians,  if  the 
chart  is  to  contain  north  and  fouth  latitude;  but  if  only  north  or 
fouth,  upon  one  fide  of  the  equator. 

Again,  take  the  meridional  parts  anfwering  to  2  degrees  and  3 
^Jegreesy  &c.  in  your  compaffes,  and  fet  them  off  upoi)  the  meridian, 
from  the  equator,  as  before. 

In  like  manner  proceed  to  fet  off  as  many  degrees  as  you  intend 
the  chart  Ihould  contain  ;  or,  which  will  be  the  fame  thing,  take 
the  meridional  difference  of  latitude  between  any  2  parallels,  and 
fet  them  off  fevcrally  from  the  leaft  latitude. 

Lay  a  ruler  on  each  of  thefe  divifions,  and  draw  lines  parallel  to 
the  equator,  and  they  will  be  parallels  of  latitude,  each  of  which 
will  be  enlarged  towards  the  poles,  in  proportion  as  the  degrees  of 
longitude  are. 

Parallel  to  the  meridian,  draw  lines  threugh  the  points,  expref- 
fing  the  degrees  of  longitude,  to  cut  the  parallels  of  latitude,  which 
bound  the  chart  north  and  fouth. 

The  parallels  of  latitude  may  alfo  be  divided  into  halves,  quar.. 
ters,  or  minutes,  by  taking  the  meridional  parts  for  degrees  s^id 
minutes,  and  fetting  them  off  as  before. 

Draw  double  lines  on  the  borders  of  the  chart,  and  mark  out  tlie 
degrees  of  latitude  and  longitude  \  and,  in  fome  convenient  place, 
draw  the  compafs.  In  like  manner  may  a  chart  be  made  that  fhall 
contain  any  number  of  degrees  and  minutes  required.  When  the 
chart  is  not  to  commence  from  the  equator,  but  is  only  to  ferve 
lirom  a  certain  diftance  on  the  meridian,  between  two  parallels  on 
the  fame  fide  of  the  equator,  then  the  meridians  are  to  be  drawn  as 
before,  and  for  the  parallels  of  latitude  you  are  to  proceed  thus  :-«-• 

{^rom  the  meridional  parts  anfwering  to  each  point  of  latitude  in 

Jrour  chart,  fubtrad  the  meridional  parts  anfwering  to  the  leaft 
atitude,  and  fet  off  the  difference  feverally  from  the  parallels  of  the 
leaft  l^itude  upon  the  two  extreme  meridians,  and  the  lines  joining 
thefe  pointy  of  (he  fperidian  will  reprefept  the  fe veral  parallels  upon 
the  diart. 

(/et  jt  be  required  to  draw  a  chart  that  fhall  ferve  from  the  lati-^ 
fude  of  14  degrees  north,  to  52  degrees  norths  and  that  ftiall  con* 
lain  25  degree  of  }o|ii;itude  weft  pf  the  meridian  of  Greenwich. 
J^ceth(?Cn^rt,page|i$/ 
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Draw  a  line  to  reprefentthe  meridian  of  Greenwich,  from  which 
fet  oflF  towards  the  left  hand  25  degrees  of  well  longitude,  as  before 
direded  ;  through  the  two  laft  points  draw  lines  parallel  to  the 
meridian  of  London,  and  thefe  will  be  the  extreme  meridians,  or 
eaft  and  weft  bounds  of  your  chart. 

Having  drawn  the  two  meridians  on  the  lower  edge  of  the  paper, 
draw  a  line  perpendicular  to  the  meridians,  to  reprefent  the  parallel 
of  14  degrees  north ;  then,  from  the  meridional  parts  anfwering  to 
15  degrees  940,  fubtra£t  the  meridional  parts  anfwering  to  14  de* 
gnsos  849,  and  uke  the  difference,  61,  in  your  compares,  and  fet  it 
off  from  the  parallel  on  both  the  meridians  from  you,  and  that  will 
reprefent  the  parallel  of  15  degrees. 

Again,  take  the  meridional  parts  of  15  degrees  910,  from  (he 
meridional  parts  of  16  degrees  973,  and  fet  ofFthe  diiFerencr  63^ 
upon  the  meridians  from  the  point  reprefenting  the  parallel  of  1 5 
degrees,  and  that  will  reprefent  the  parallel  ot  16  degrees.  In 
Jike  manner  proceed  to  fet  off  the  parallels  upon  the  meridians. 

Or^  if  the  meridional  parts  of  14  degrees  be  fubtraSed  from  the 
meridional  parts  of  every  fucceeding  parallel,  and  the  difference  be 
fet  off*  from  the  parallel  of  14  degrees  upon  the  meridians,  thefe 
points  will  reprefent  the  feveral  enlarged  parallels  of  latitude,  the 
fame  as  before ;  and,  if  it  be  required  that  the  meridians  jObould  be 
divided  iqto  degrees  and  minutes,  the  meridional  parts  for  fucb 
muft  be  taken  from  the  Table,  and  fet  off  a*;  above. 

Having  fet  off  as  many  parallels  as  you  intend  the  chart  (houjj 
contain,  through  each  point  draw  parallels  ;  or  if  you  think  draw- 
ing lines  through  every  degree  will  crowd  your  chart  too  much, 
f'ou  may  divide  the  borders  only  into  (ingle  degrees,  &c.  and  draw 
ines  through  evety  5  degrees  of  latitude  and  longitude,  as  in  the 
chart.  , 

Take  from  the  Table  of  Latitude  and  Longitude  of  Places,  the 
latitude  and  longitude  of  each  particular  place  contained  within  the 
bounds  of  the  chart,  and  lay  a  ruler  over  its  latitude,  and  another 
croffing  that  over  its  longitude ;  the  points  where  thefe  crofs  wi!l 
reprefent  the  propofed  place  upon  the  chart.  In  like  manner  may 
any  place  be  readily  irarked.  Hence  the  particular  points  of  a  fea- 
coaft  may  be  laid  down  as  above,  and  lines  properly  drawn  from 
point  to  point  will  form  the  outlines  of  the  fea-coafts,  iflands^  Sec, 
to  which  may  be  annexed,  the  depths  of  water,  feiting  ofcurrejit^ 
and  whatever  elfe  may  be  thought  convenient  for  the  chart  to  coii- 
tain. 

This  map  or  chart  is  not  to  be  confidered  as  a  juft  or  limilar  re- 
prefentation  of  the  earth's  furface,  for  in  it  the  figures  of  iflands 
;md  countries  are  diftorted  near  the  poles.     For 

Suppofe  an  ifland  in  the  latitude  60''  N.  or  S.  where  the  breadth 
of  a  degree  ot  longitude  is  juft  half  as  large  as  a  degree  upon  the 
equator.  Now,  as  the  degrees  of  latitude  are  enlarged  in  propor- 
tion as  the  degrees  of  longitude  are  expanded  towards  the  poles,  it 
is  plain,  that  ^verjr  point  of  that  ifland  or  countiy,  being  laid  down 
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in  its  proper  latitude  and  longitude,  will  be  rcprefented  twici  a$ 
large  as  it  really  is. 

Hence  it  follows,  that  as  the  degrees  of  latitude  are  every  where 
increafed,  like  t|iofe  of  longitude,  it  is  plain  the  bearing  between 
places  will  be  the  fame  on  this  chart  as  on  the  elobe;  and  the  pro* 
portions  between  the  latitude  and  longitude  and  nautical  diftances, 
will  be  the  fame  upon  this  chart  as  upon  the  globe. 

And  fince  the  meridians  in  this  projeSion  are  right  lines,  it  fol- 
lows, that  the  rhumbs,  which  form  equal  angles  with  the  meri- 
dians, will  be  ftraight  lines,  which  render  this  projeftion  of  thfe 
earth's  furface  much  more  eafy  and  proper  for  thfe  mariner's  ufe 
than  any  other. 

(Jiinter's  Scales  have  drawn  upon  them  two  fines,  one  marked 
N  M,  fignifying  the  Nautical  Meridian ;  and  the  other,  direftly 
under  it,  marked  E  P,  fignifying  Equal  Parts,  or  degrees  of  lon- 
gitude upon  a  Mercator's  Chart. 

Thofe  arc  equal  parts,  or  degrees  of  longitude,  to  which  the  de- 
grees of  the  nautical  meridian  arc  fitted,, by  increafing  them,  in 
their  true  proportion;  hence  the  limits  or  bounds  of  a  Mercator's 
Chart  by  thefe  lines  arc  eafily  made,  by  transferring  the  divifions 
correfponding  to  the  degrees  to  be  ufed  from  the  f<iaio  to  the  paper 
the  chart  is  to  be  drawn  upon :  but  as  the  degrees  dr^wn  by  thefe 
lines.are  tno  fmall  for  the  feaman'.<;  ufe,  it  is  much  better  to  ufe  a 
fcale  of  equal  parts  as  before,  and,  confequently,  the  degrees  may 
be  made  of  any  propofcd  length. 

By  the  Latitude  and  Longitude  in^  to  prlek  off  the  Ship  on  the  Chart. 

Ri/lk.  Lay  the  ruler  acrofs  the  chart  in  the  latitude  your  (hip 
is  in,  then  look  upon  the  equator,  or  line  marked  with  the  degrees 
of  longitude,  for  the  longitude  your  {hip  is  in  by  your  reckoning, 
and  fettine  one  foot  of  your  compafles  in  that  longitude,  take  the 
neareft  diftance  to  fome  north  and  fouth  line,  and  from  where  that 
line  crofTes  the  edge  of  the  niler  that  lies  in  the  given  latitude,  lay 
oflF  that  fame  diftance  along  the  edge  in  the  ruler  to  the  right  hana, 
if  the  longitude  youi  are  in  was  to  the  right  hand  of  the  north  and 
fouth  line;  or  to  the  left  hand,  if  it  was  to  the  left  hand;  where 
this  falls  will  be  the  place  6f  the  fhip  ;  but  this  will  only  do  when 
th?  longitude  marked  on  the  chart,  and  your  reckoning  of  longi- 
tude in,  are  both  counted  from  the  fame  meridian*  Therefore, 
for  a  general  rule,  take  the  following,  viz. 

By  the  Latitude  in  and  Longitude  made^  to  prick  off  the  Ship*s  Place. 

Rule.  Set  one  foot  of  your  compafles  in  the  place  you  take 
your  departure  from,  and  take  the  neareft  diftance  to  fome  north 
or  fouth  line,  and  from  where  that  falls  upon  the  equator,  or  the 
line. marked  with  the  degrees  of  longitude,  fet  biFthat  diftance  the 
fame  way  the  place  lies  frcfm  it ;  chat  is,  fo  the  right  band,  if  the 
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Solace  lies  to  the  right  band"  of  the  north  and  fouth  line,  or  to  the 
eft  hand  if  it  lies  to  the  weft ;  and  make  a  mark  with  a  black  lead 
pencil  I  this  mark  will  ferve  to  prick  off  by,  till  vou  come  to  take 
a  new  departure^  and  then  rub  it  out^  and  make  a  new  one  a$ 
before. 

Then  lay  a  ruler  acrofs  the  chart  in  the  latitude  you  are  in,  and 
taking  fo  many  degrees  in  )rour  compafles  from  the  line  of  longi* 
tude^  as  your  longitude  made  comes  to,  fet  them  off  from  your 
hlack«*iead  mark  along  the  edge  of  the  ruler  to  the  eaftward;  if  the 
loogitude  m^de  be  eaft,  or  to  the  weft  ward  if  it  be  weft ;  where 
this  falls  will. be  the  longitude  the  ihip  is  in  by  ^he  chart;  from 
which  t;^ke  the  neareft  diftance  to  fpme  north  and  fouth  line,  and 
from  where  that  line,  &c.  as  in  the  firft  cafe* 

The  fliip's  place  on  the  chart  bein^  found,  as  before  taught,  it 
remains  in  thp  next  to  (hew  how  to  fuid  the  bearing  and  diftance  of 
any  place  from  the  ihip ;  and  firft, 

To  find  how  any  Place  hears  from  the  Ship. 

RuLB.  Lay  a  ruler  from  the  place  of  the  (hip  to  the  place  you 
would  know  the  bearing  of;  then  fee  one  foot  of  your  compafles 
in  the  centre  of  fome  compafs  near  the  ruler,  and  take  the  neareft 
diftance  to  the  edge  of  tlie  ruler  :  then  run  one  foot  of  your  com- 
paffes  along  by  the  edge  of  the  ruler,  and  obferve  what  point  of 
the  compafs  the  other  comes  neareft  to,  which  will  be  the  bearing 
required. 

CASE  I. 

To  find  the  Dtfiance  of  any  Place  from  the  Ship. 

If  the  place  be  in  the  fame  longitude  that  the  ftiip  is  in  ;  that  ic, 
if  it  bears  due  north  or  fouth,  then  the  difference  of  latitude  be- 
tween them,  turned  into  miles  or  leagues,  will  be  the  diftance. 

CASE  11. 

If  the  place  be  in  the  fame  latitude  the  ftiip  is  in  ;  that  is,  if  it 
bears  due  eaft  or  due  weft,  then  take  half  the  diftance  between  the 
{hjy  and  the  place  in  your  compaffes  ^  and,  fetting  one  foot  on  the 
line  marked  with  the  degrees  of  latitude,  in  the  latitude  the  ftiip  is 
in,  fee  what  latitudes  the  other  foot  will  reach  to,  both  above  and  ^ 
below  it ;  the  dift'erencje  between  thefe  two  latitude^  will  be  the 
diftance  required. 

CASE  III. 

JVben  they  are  neither  in  the  fame  Latitude  nor  in  thefamo  Longitude 

with  t^e  Ship. 

%VLfi*  Take  tb^  difference  of  latitude  between  both  places  in 
your  compares  from  the  equator,  or  graduated  parallel ;  and  lay- 
ing ^  ruler  oyer  both  places,  put  one  foot  upon  the  (hip's  place,  and 
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Kide  your  compaiTes  along  the  edge  of  the  ruler  (holding  both  pomts^ 
^parallel  to  the  meridian)  until  the  other  cuts  the  parallel  of  latitude 
pafling  through  the  place  (or  any  E.  and  W.  line  cut  bjr  the  nifer) 
then  my  the  compailes.  Take  the  diftance  between  where  the 
point  reAed  by  the  edge  of  the  ruler  and  the  place  (or  where  the 
ruler  crofled  the  aforefaid  eaft  and  weft  linel  in  your  compaiTes, 
and  apply  it  to  the  equator,  or  graduated  parallel,  and  that  will  give 
their  diftance  in  degrees^whicb  may  be  turned  into  niiles  6r  leagues  ; 
and  in  the  fame  manner  as  you  find  the  bearing  and  diftance  be* 
tween  the  (hip  and  any  place,  you  may  alfo  find  the  bearing  and 
diftance  of  one  place  from  another ;  or  if  the  diftance  between  the 
ihip  and  place  be  taken  in  your  compaftes,  and  applied  to  the  fide 
ofthe  chdTty  or  graduated  meridian^  nearly  in  the  parallels  of  the 
ihip  and  place,  it  will  give  the  diftance  in  decrees  as  before ;  and  for 
this  purpofe  there  are  generally  marked  on  tiife  fides  of  charts  fcales 
of  leagues,  by  which  the  diftince  between  the  places  may  be  readily 
found. 

Or  the  diftance  between  two  places  upon  a  Mercator's  Chart 
may  be  eafily  founds  thus  : 

Take  half  the  diftance  between  any  two  places,  and  with  one 
foot  of  the  compaftes  in  the  middle  parallel,  extend  both  ways  upon 
the  graduate^  meridian ;  count  the  number  of  degrees  between  both  , 
points,  which,  will  be  your  diftance,  either  in  leagues  or  miles,  ac- 
cording as  the  fcale  is  divided  ;  or  take  the  diftance  in  your  com- 
paftes, and  fet  one  foot  as  much  above  the  one  place  as  the  other 
point  is  below  the  other  place,  on  the  nieridian :  the  number  of 
^Tegrees  between  the  points  of  the  compaftes  will  be  the  diftance. 

EXAMPLE. 

Required  the  Bearing  and  Diftance  between  Cape  St.  Vincent  and 

Tenerifie  ? 

Lay  a  ruler  over  both  places,  and  take  their  difference  of  latitude 
%°  30',  from  the  equator  or  graduated  parallel,  in  your  compaftes  % 
and  Aide  one  foot  along  the  edge  of  the  ruler  from  Teneriffe,  hold- 
ing the  other  point  in  the  diredion  of  the  line  CB,  until  the  other 
point  juft  touches  the  eaft  and  weft  line,  ( AB)  paffing  through  St. 
Vincent,  as  at  £,  from  C,  where  the  foot  of  the  compafies  refted, 
by  the  edge  of  the  ruler,  and  St.  Vincent  being  meafured,  and  ap- 
plied to  the  graduated  parallel,  gives  10  two-third  degrees,  of  640 
miles  the  diftance. 

Again,  take  the  neareft  diftance  between  the  centre  of  the  com- 
paf&  in  your  compaftes,  and  Aiding  them  along  the  edge  of  the  ruler, 
as  before  direded,  you  will  find  the  courfe  to  be  S.  W.  by  S.  i  W« 
nearly. 

Hence  the  direft  courfe  between  Cape  St.  Vincent  and  Teneriffe 
is  S.  W.  by  S.  I  W,  diftance'640  miles,  or  223  one-third  leagues  ] 
and  the  £^e  vriib  other  places. 

OF 
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OF  WINDS. 

I 

THE  earth  is  endued  with  a  wonderful  principle  of  gravitation, 
whereby  all  its  parts  arc  ftridtly  united  together ;  and  all  bo- 
dies that  afe  loofe  upon  it  cicely  adhere  to  its  furface,  tending  di- 
reftly  towards  its  centre.  Hence  it  is,  that  (hips  are  able  to  fail 
with  the  (kmc  facility  every  where  (void  of  impedigientfi)  upon 
the  furface  of  the  Tea,  quite  round  the  terraqueous  globe ;  and  that 
(astofenfe)  there  is  no  fuch  thing  as  an  upper  or  lower  part  of  the 
earth ;  for  let  the  inhabitant  be  in  what  part  foever,  he  will  there 
gravitate  towards  the  earth's  centre,  and  imagine  himfelf  to  be  on 
thehigheftpoint  of  its  furface;  from  whence  he  will  obferve  the 
heavens  like  a  large  vault  over  his  head,  and  his  antipodes  he  will 
imagine  to  be  direftly  under  him,  as  they  will  alfo  theirs,  for  the  like 
reafons.  According  to  this  law  of  gravity,  if  the  earth  was  at  reft, 
(and  not  a&ed  upon  by  any  other  power)  and  its  parts  loofe,  or  its 
furface  all  over  covered  with  a  deep  fluid,  it  would  naturally  form 
itfelf  into  a  true  fphere,  or  globe. 

Notwithflanding  this  power  of  attrafiion,  yet  the  fun,  whofe 
rays  upon  the  earth  caufe  vapours  or  fumes  to  be  continually  riiing 
from  it,  which  muft  partake  of  the  quality  of  thofe  parts  from 
livhence  they  are  evaporated  ;  a  collection  of  which  form  what  we 
call  our  air  or  atmofphere,  furrounding  the  earth,  and  extending 
fome  miles  above  its  furface,  and  is  liable  to  be  put  in  motion  by 
Various  caufes.  Hence,  air  is  a  fine  elaftic  fluid,  and  is  found  ca- 
pable of  being  comprefled  or  condenfed  by  cold,  and  expanded  or 
rarefied  by  heat. 

Confequently,  an  alteration  of  heat  or  cold  happeoing  in  any  part 
of  the  atmofphere,  the  air  in  that  part  will  be  either  condenfed  or 
rarefied,  and  the  neighbouring  parts  will  thereby  be  put  into  mo- 
tion, through  the  endeavour  which  the  air  by  its  elafticity  or 
fpringinefs  always  makes  to  reftore  itfelf  to  its  former  ftate,  or 
come  to  an  equilibrium. 

Wind  is  a  ftream  or  current  of  air,  which  generally  blows  from 
one  part  of  the  horizon  to  its  oppoiite. 

The  following  obfervations  have  been  maflc  on  it,  particularly 
by  Dr.  Halley,  which  are  not  unworthy  the  Seaman's  notice. 

Between  30  degrees  north  latitude,  and  30  fouth  latitude,  there 
is  a  conftant  eaft  wind  throughout  the  yeaj,  blowing  on  the  At- 
lantic and  Pacific  oceans,  and  thisjs  called  the  Trade  Winds. 

For  as  the  fun,  in  moving  from  eaft  to  weft,  heats  the  air  more 
imavediately  under  him,  and  thereby  expands  it;  the  air  to  the  eaft- 
Ward  is  conftantly  ruftiing  towards  the  weft  to  reftore  the  equili- 
brium or  natural  ftate  of  the  .atmofphere,  which  occafions  a  perpe- 
tual eaft  wind  in  thofe  limits. 
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The  trade  winds,  near  thefe  northern  limits,  blow  betv/een  the 
north  and  eaft;  and,  near  the  foMthern  limits,  they  blow  between 
the  fouth  and  eaft. 

For  as  the  air  is  expanded  by  the  heat  of  the  fun  near  the  equator, 
therefore  the  air  from  the  northward  and  fouth  ward  will  both  tend 
toward  the  equator  to  reftore  the  equilibrium :  now  thefe  motions 
from  the  north  and  fouth,  joined  with  the  foregoing  eafterly  mo- 
tions, will  produce  the  motions  obferved  near  thofe  limits,  between 
the  north  and  eajft,  and  between  the  fouth  and  weft. 

Thefe  winds,  if  the  whole  furface  of  ihe  globe  were  fea,  would 
undoubtedly  blow  quite  round  it,  as  they  are  found  to  do  in  the 
Atlantic  and  Ethiopic  oceans ;  but  feeing  fuch  great  continents  in- 
terpofe  and  break  the  continuity  of  the  ocean,  regard  muft  be  had 
to  the  nature  of  foils,  and  the  politions  of  high  mountains,  which 
are  the  principal  cavfes  of  the  variety  of  winds  differing  from  the 
former  general  one, 

Infome  parts  of  the  Indian  ocean  there  are  periodical  winds, 
which  are  called  Monfoons :  that  is,  fuch  as  blow  half  the  year  one 
way,  arid  the  other  half  the  contrary  way. 

P'or  air  that  is  cool  and  denfe  will  force  the  warm  and  rarefied 
air  into  a  continual  ftream  upwards,  where  it  muft  fpread  itfelf  to 
prefer ve  the  equilibrium  ;  fo  that  the  upper  courfe  or  current  of 
the  air  /hall  be  contrary  to  the  under  current ;  for  the 'upper  air 
muft  move  from  thofe.  parts  where  the  greateft  heat  is,  and  fo  by  a 
kind  of  circulation  the  N«  £.  trade  wind  below  will  be  attended 
with  a  S.  W.  above ;  and  a  S.  E.  below,  with  a  N.  W.  above  :-^ 
And  this  is  confirmed  by  the  experience  of  feamen^  who,  as  foon 
as  they  get  out  of  the  trade  winds,  immediately  find  a  wind  blow* 
sng  from  the  oppofite  quarter. 

In  the  Atlantic  ocean,  near  the  coafts  of  Africa,  at  about   100 
•leagues  from  fliore,  between  the  latitudes  of  28^  and  lo**  north, 
feamen  conftantly  meet  with  a  frelb  gale  of  whid  blowing  from 
the  N.  E.     • 

Thofe  bound  to  the  Caribbeelflands,  acrofs  the  Atlantic,  find,  as 
tliey  approach  the  American  fide,  that  the  N.  E.  wind  becomes 
eafterly,  or  fcldom])lows  more  than  a  point  from  the  eaft,  either  to 
'the  northward  or  fouthward. 

The  trade  winds  on  the  American  fide  are  extended  to  30*^,  31"*, 
or  even  to  32°  of  north  lat. ;  which  is  about  4"  farther  than  what  they 
extend  to  on  the  African  fide ;  alfo,  to  the  fouthward  of  the  equator, 
the  trade  winds  extend  3  or  4  degrees  farther  towards  the  coaft  of 
Brafil  on  the  American  iide,  th^i  they  do  near  the  Cape  of  Good 
Hope  on  the  African  fide. 

Bptween  the  latitudes  of  four  degrees  north,  and  four  fouth^  the 
wind  always  blows  between  the  fouth  and  eaft  :  On  the  African 
f;de  the  winds  are  neareft  th*;  fouth,  and  on  the  American  fide 
neareft  the  eaft.  In  thefe  iicos  Dr.  Halfey  obferved,  that  when  the 
wind  was  eaftward,  the  weather  was  gloomy,  dark,  and  rainy, 

with  bard  gale$  of  wind  j  M  when  the  wind  veered  to  the  fouthr* , 
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ward^  the  weather  generally  became  ferene,  with  gentle  breezes, 
next  to  a  calm, 

Ihefe  winds  are  feme  what  changed  by  the  feafon  of  the  year  ; 
for  when  the  fun  is  far  northward,  the  Brafil  S.  E.  winrfgets  to 
the  fouth,  and  the  N.  E.  wind  to  the  eaff ;  and  when  the  fun  is  far 
fouth,  the  S.  £.  wind  gets  to  the  eaft,  and  the  N.  £  wind  on  thi& 
fide  of  the  equator  veers  more  to  the  north. 

Along  the  coaft  of  Guinea,  from  Sierra  Leon  to  the  ifland  of 
St.  Thomas,  under  the  equator,  which  is  above  500  leagues,  the 
foutherly  and  S.  W.  winds  blow  perpetually ;  for  the  S.  E.  trade 
wind  having  pafled  the  equator,  and  approaching  the  Guinea  coaft, 
within  80  or  lOO  leagues,  inclines  towards  the  Ihore,  and  l^ecomes 
S.  S.  E.  then  fouth,  and  by  degrees,  as  it  comes  near  the  land,  it 
veers  about  to  S.  S.  W.  and  within  the  land  it  is  S.  W.  andfome- 
limes  W.  S.  W.  This  track  is  troubled  with  frequent  calms,  and 
violent  fudden  gufts  of  wind,  called  Tornadoes,  blowing  from  all 
points  of  the  horizon. 

The  reafon  of  the  wind  fetting  in  weft  on  the  cpaft  of  Guinea 
is,  in  all  probab.lity,  owing  to  the  nature  of  the  coaft,  which  be- 
ing greatly  heated  by  the  fun,  rarefies  the  air  exceedin«rly,  and 
confequently  the  cool  air,  from  off  the  fea,  will  keep  ruSiing  in 
to  reftore»the  equilibrium. 

Between  the  4th  and  loth  degrees  of  north  latitude,  and  between 
the  longitudfe  of  Cape  Verd,  and  the  eaftmoft  of  the  Cape  Verd 
Iflands,  there  is  a  trad  of  fea  which  feems  to  be  condemned  to  per- 
petual calms,  attended  with  terrible  thunder  and  lightning,  and 
fuch  frequent  rains,  that  this  part  of  the  fea  is  called  The  Rains, 
Ships  in  fai  ing  thefe  6  degrees  have  been  fometimes  detained  whole 
months,  as  is  reported. 

The  caufc  of  this  (eems  to  be,  that  the  wefterly  winds  fetting  in 
on  this  coaft,  and  meeting  the  general  eafterly  winds  in  this  track, 
balance  each  other,  and  fo  caufe  the  calms;  and  the  vapours  carried 
thither  by  each  wind  meeting  and  condenflng,  occafion  the  almoft 
conftant  rains. 

The  laft  three  obfervations  (hew  the  reafon  of  the  two  follow^ 
ing,  which  mariners  experience  in  failing  from  Europe  to  India, 
and  in  the  Guinea  trade.  The  difficulty  which  (hips  in  going  to 
'  the  fouth  ward,  efpecially  in  the  months  of  July  and  Auguft,  find 
in  paffing  between  the  coafts  of  Guinea  and  Brazil,  notwithftand-^ 
ing  the  width  of  the  fea  is  not  more  than  500  leagues.  This  hap- 
pened becaufe  the  S.  E.  winds  at  that  time  of  the  year  commonly 
extend  fome  degrees  beyond  the  ordinary  limits  of  4®N.  latitude; 
and  befides,  coming  fo  much  foutherly,  as  to  be  fometimes  ibuth, 
fometimes  a  point  or  two  to  the  weft  :  it  then  only  remains  to  ply 
to  windward.  And  if,  on  the  one  fide,  they  fteer  W.  S.  W.  they 
get  a  wind  more  and  more  eafterly ;  but  then  there  is  danger  of 
falling  in  with  the  Brazilian  coaft,  or  ftioals ;  and  if  they  fteer 
E.  S.  C.  they  faH  into  the  neighbourhood  of  the  coaft  of  Guinea, 
from  whence  they  cannot  depart  without  running  eafterly  as  far  as 
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the  ifland  of  St.  Thomas  ;  and  this  is  the  coi>ftant  pradice  of  all 
the  Guinea  (hips. 

All  fhips  departing  from  Guinea  for  Europe,  their  direS  courfe 
is  northward ;  but  on  this  courfe  they  cannot  go,  becaufe  the 
coail  bending  nearly  eafl  and  weft,  the  knd  is  to  the  northward  ; 
therefore  as  the  winds  on  this  coaft  arc  generally  between  the  S. 
and  W.  S,  W.  they  are  obliged  to  ftecr  S,  S.  £.  or  S.  and  with 
thefe  courfes  they  run  ofF  the  fhore;  but  in  fo  doing  they  always 
find  the  wind  more  and  more  contrary,  fo  that  when  near  the 
(hore  they  can  lie  fout;h  ;  at  a  ^reat  diihince  they  can  make  no 
better  than  S.  £.  and  afterwards  £.  S.  £.  with  which  courfes  they 
generally  fetch  the  ifland  of  St.  1  bomas,  and  Cape  Lopez,  where 
findinjg  the  winds  to  the  eaftward  of  the  fouth,  they  fail  wefterly 
with  It,  till  coming  to  the  latitude  of  four  degrees  fouth,  where 
they  find  the  S.  £•  wjnd  blowing  perpetually. 

On  account  of  thefe  general  winds,  all  thofe  that  ufe  the  Weft- 
India  trade,  even  thofe  bound  to  Virginia,  reckon  it  their  beft 
•ourie  to  get  as  foon  is  they  can  to  the  fouthward,  that  fo  they 
may  be  certain  of  a  fair  and  frefli  gale  to  run  before  it  to  the  weft- 
ward  ;  and  for  the  fame  reafon  thofe  homeward  bound  from  Ame- 
rica endeavour  to  gain  the  htitude  of  30",  where  they  firft  find  the 
wind  begin  to  be  variable,  though  the  moft  ordinary  winds  in  the 
North  Atlantic  ocean  come  between  the  fouth  and  weft. 

Between  the  fouthern  lats.  of  lo*'  and  30**  in  the  Indian  ocean, 
the  general  trade- wind,  about  S.  £.  by  S.  is  found  to  blow  all  the 
y:ar  round  in  the  fame  manner  as  in  the  like  lats.  in  the  Ethiopic 
ocean,  and  during  the  fix  months,  from  May  to  December,  thefe 
winds  reach  to  within  2^  of  the  equator;  but  during  the  other  fix 
months,  from  November  to  June,  a  N.  W,  wind  blows  in  the 
track  lying  between  the  3d  and  loth  degrees  of  fouthern  lat.  in 
the  meridian  of  the  north  end  of  Madagafcar ;  and  between  the  2d 
and  1 2th  degrees  of  fouth  lat.  near  the  long,  of  Sumatra  and  Java* 

In  the  track  between  Sumatra  and  the  African  coaft,  and  from 
3®ofS.  lat.  quite  northward  to  the  Afiatic  coaft,  includi::g  the 
Arabian  fea  and  the  Gulph  of  Bengal,  the  monfoons  blow  from 
September  to  April  on  the  N.  E.  and  from  March  to  October  011 
the  S.  W.  In  the  former  half  year,  the  wind  is  more  fteady  and 
gentle,  and  the  weather  clearer  than  in  the  latter  fix  months  :  and 
the  wind  is  more  ftrong  and  fteady  in  the.  Arabian  fea  than  in  the 
Gulph  of  Bengal. 

Betweeh  the  ifland  of  Madagafcar  and  the  coaft  of  Africa,  and 
hence  northward  as  far  as  the  equator,  there  is  a  track  whetein, 
from  April  to  0<^'6ber,  there  is  a  conftant  frefli  S,  S.  W.  wind, 
which,  to  the  northward,  changes  into  the  W.  S.  W.  wind  blow- 
ing, at  that  time,  in  the  Arabian  fea. 

To  the  eaftward  of  Sumatra  and  Malacca,  on  the  north  of  the 
equator,  and  along  the  coaftsofCftmbodiaand  China,  quite  through 
the  Philippines,  as  far  as  Japan^  the  monfoons  blow  northerly  and 
Xbutherl^  S  tbe  northern  fitting  in  about  O&ober  or  November^ 
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and  the  fouthern  about  May.     Thefe  winds  are  not  quite  fo  cer* 
tain  as  thofe  in  the  Arabian  fea. 

Between  Sumatra  and  Java  to  the  weft,  and  New  Guinea  to  the 
eaftf  the  fame  northerly  and  foutherly  winds  are  obferved^  but  the 
firft  half  year  the  monfoons  incline  to  the  N.  W.  and  the  latter  to 
the  S.  £.  Thefe  winds  beein  a  month  or  fix  weeks  after  thofe  in 
the  Chinefe  feas  fet  in,  and  are  quite  as  variable. 

Thofe  contrary  winds  do  notmift  from  one  point  to  its  oppofite 
all  at  once:  in  feme  places  the  time  of  the  change  is  attended  with 
calms ;  in  others  by  variable  winds ;  and  it  often  happens  on  the 
(hores  of  Coromandel  and  China,  towards  the  end  of  the  monfoon, 
that  there  are  moil  violent  ftorms,  greatly  refembling  the  hurricanes 
in  the  Weft  Indies,  wherein  t^e  wind  is  fo  vaftly  ftrong,  that  hardly 
any  thing  can  refift  its  force. 

All  navigation  in  the  Indian  ocean  muft  neceflarily  be  regulated 
by  thofe  winds ;  for  if  mariners  ftiould  delay  their  voyages  till  the 
contrary  monfoon  begins,  they  muft  either  fail  back,  or  go  into 
harbour,  and  wait  for  the  changing  of  the  trade  winds. 

Vapours  rifing  from  the  fea,  and  by  the  wind  carried  over  low 
lands  to  the  ridges  of  mountains,  and  compelled  to  mount  up  with 
the  ftream  of  the  air  to  the  tops,  where  the  water  prefently  preci- 
pitates, gliding  down  by  the  chinks  and  clif&  of  the  ftones,  and  part 
of  the  water  entering  into  the  caverns  of  hills,  and  gathering  into 
bafons,  which  being  once  filled  begin  to  run  over,  and  form  fubter- 
raneous  pafla^es  through  the  earth,  breaking  out  in  fprings  by  the 
fides  of  hills ;  feveral  of  thofe  meeting  tog .  ther  form  a  rivulet ; 
feveral  of  tbefe  rivulets  meeting  together  make  a  river.  This,  to- 
gether with  what  is  incorporated  into  vrgetables,  renders  it  impof« 
uble  for  all  the  water  evaporated  from  the  fea  tO' return  to  it  again. 

Hence  the  evaporations  arifingfrom  the  Mediterranean  are  fuch, 
that  notwithftanding  there  are  nine  capital  rivers,  which  empty 
themfelves  into  it,  befidefmaller  ones,  there  is  a  conftant  current  run* 
ning  through  the  Straits  of  Gibraltar  from  the  Atlantic  ocean,  to 
make  up  the  deficiency.  R.  Mean,  M.  D.  and  F.  R.  S.  obferve?, 
J.  That  fome  difeafes  are  probably  the  efFeds  of  the  influence  of 
the  heavenly  bodies.  2.  That  the  moft  windy  feafons  of  the  year  are 
about  the  vernal  and  autumnal  equinoxes.  3.  All  the  changes  we 
have  ^numerated  in  the  atmofphere  do  fall  out  at  the  fame  times 
when  thofe  happen  in  the  ocean;  and,  ^s  both  the  waters  of  the  fea 
and  the  air  of  our  earth  or  fluids  are  fubjeil  in  a  great  metfure  to 
the  fame  laws  of  motion,  fo  that  natural  effe<Sls  of  the  fame  kind 
^re  owing  to  the  fame  caufo.  4.  The  alteration  made  by  the  fun 
4nd  moon  in  the  atmofphere  muft  thereby  have  influence  on  the 
aninrial  body.  5.  The  elafticity  of  the  air  is  of  great  moment,  and 
U  is  reciprocally  as  the  preflure,  fo  that  the  incumbent  weight  be- 
ing diminiilied  by  the  attra6lk>n,  the  ^ir  underneath  will  be  much 
expanded  $  thefe,  and  fuch  like  caufes,  will  make  the  tides  iti  th9 
qjr  to  be  much  gre^^ter  than  thofe  of  the  ocean  i  and  there  is  no  doubt 
to  be  made,  but  that  the  fame  infinitely  wife  Being,  who  contrived 
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the  flux- and  reflux  cf  the  feas,  to  fecure  that  vaft  colle£lion  of 
waters  from  ftagnation  and  corruption,  has  ordered  this  ebb  and 
flood  of  the  air  of  our  atmofphere  with  the  like  good  defign ;  that  is, 
to  preferve  it  fweet,  and  a  brifk  temper  of  this  fluid  fo  necefiary  to 
life,  by  a  continual  circulation.  6.  Two  contrary  winds  blowing 
towards  the  fame  place,  may  accumulate  the  air  there,  fa  as  to 
increafe  the  height  and  the  weight  of  the  incumbent  cylinder ;  in 
like  manner  the  diteftion  of  two  winds  may  be  fuch,  as  meeting 
at  certain  angle?,  may  keep  the  gravity  of  the  air  in  a  middle  ftate  9 
but  if  the  wind  blows  different  Ways  from  the  fame  place  (which 
may  beoccafioned  by  thunder  and  lightning)  the  height  and  weight 
of  the  air  may.be  much  decreafed.  7.  The  changes  in  our  atmo- 
fphere at  high  water,  new  and  full  moon,  the  equinoxes,  &c.  muft 
occafion  alterations  in  all  animal  bodies,  for  all  living  creatures  re- 
quire air  of  a  determined  gravity  to  perform  refpiration  eafily;  for 
it  is  by  its  weight  that  this  fluid  infinuates  itfelf  into  the  cavity  of 
the  breaft  and  lungs :  by  a  flow  circulation  the  fecretion  of  the  fpi- 
rits  is  diminiflbed ;  and  by  the  want  of  the  force  of  elafticity  and 
gravity,  the  jukes  begin  to  ferment,  change  the  union  of  their 
parts,  break  their  canals,  and  difeafes  follow. 

Befides  the  above  caufes,  the  atmofphere  may  be  put  in  motion 
by  the  claflic  vapours  forced  from  the  bowels  of  the  earth  by  fub- 
terraneous  heats,  and  condenfed  by  whatever  caufes  in  the  atmo- 
fphere. A  mixture  of  effluvia  in  different  qualities  in  the  air  may, 
by  rarefaftion,  fermentation,  &c.  produce  winds  and  other  effeas 
like  thofe  refulting  from  the  combination  of  fome  chemical  liquors ; 
and  that  fuch  things  happen,  we  are  affured  from  the  nature  of 
thunder,  lightning,  and  meteors.  From  the  eruption  of  volcanoes 
and  earthquakes  in  diftant  places,  wind  may  be  propagated  to  re- 
moter countries.  The  divided  or  united  forces  of  the  other  planets, 
9nd  of  the  comets,  may  varioufly  diflurb  the  influence  of  the  fun 
and  moon,  &c.  We  know  that  there  happen  violent  tempefls  in 
the  upper  region  of  the  air,  when  we  below  enjoy  a  calm,  aad  how 
many  ridges  of  mountains  there  are  on  our  globe  which  interrupt 
and  check  the  propagation  of  the  winds,  fo  that  it  is  no  wonder 
that  the  phoenomena  we  have  lifgribed  to  the  aftion  of  the  fun  and 
moon,  are  not  always  conftant  and  uniform,  and  that  every  effeft 
does  not  hereupon  follow ;  which,  were  there  no  other  powers  in 
nature  able  to  alter  the  influence  of,  this  might,  in  a  very  regular 
and  uniform  manner,  be  expefted  from  it. 

That  the  rarefied  air  afcends  is  fufficiently  demonftrated  by  the 
aeroftatic  globe,  or  air  balloon,  lately  invented  :  this  is  a  globe 
made  of  filk,  or  other  light  ftuff,  made  air  tight  with  gum  ;  which, 
being  filled  with  inflammable  or  rarefied  air,  will,  when  let  loofe, 
afcend,  until  it  comes  to  that  part  of  the  atmofphere  that  is  nearly 
as  light  as  the  air  within  it,  where  it  will  continue  fome  time* 
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A  TIDE  is  that  motion  of  the  water  In  the  feas  and  rivers,  by 
which  they  regularly  rife  and  fall ;  the  general  caufe  of  which 
was  difcovered  by  Sir  Isaac  Newton,  and  is  deduced  fro.Ti  the 
following  confiderations : Daily  experience  (hews,  that  all  bo- 
dies, when  thrown  upwards  from  the  earth,  fall  down  to  its  fur- 
face  in  perpendicular  lines;  and  as  lines  perpendicular  to  the  fur«  . 
face  of  any  fphcre  tend  towards  its  centre,  the  lines,  along 
which  all  heavy  bodies  fall,  muft  be  diredied  towards  the  earth's 
centre. 

As  bodies  appear  to  fall  by  their  weight  or  gravity,  the  law,  by 
which  they  defcend,  is  called  the  law  of  gravitation :  and  as  a 
magnet  or  ioadftone  will  draw  fmall  portions  of  iron  or  fteel,  and 
as  a  piece  of  glafs,  amber,  or  fealing- wax,  when  warmed  by  rub- 
bing, will  draw  fmall  bits  of  paper,  and  othfer  light  fubftances,  the 
law,  by  which  fuch  bodies  fly  to  thofe  which  draw  them,  is 
called  the  law  of  attrailion.  Hence  it  is  not  improper  to  fay, 
that  bodies,  when  falling  by  their  gravity  towards  the  earth,  are 
attra^edhy  the  earth;  and  therefore  the  words  gravitation  and 
attradlion  may,  refpefting  the  earth,  be  ufed  indifferently,  as  by 
them  is  only  meant  that  power,  or  law,  by  which  all  bodies  tend 
towards  its  centre. 

Sir  Isaac  difcovered,  by  a  great  number  of  obfervations,  that 
this  law  of  gravitation  or  attraftion  was  univerfally  diffiifed 
throughout  the  folar  fyftem ;  and  that  the  regular  motions,  ob- 
ferved  among  the  heavenly  bodies,  were  governed  by  it ;  fo  that 
the  earth  and  moon  attra<9:  each  other,  and  both  of  them  are  at- 
tracted by  the  fun.  He  alfo  difcovered,  that  the  force  of  attrac- 
tion, mutually  exerted  by  thefe  bodies,  was  leflened  as  the  diftancc 
increafed,  in  proportion  to  the  fquares  of  thofe  diftances ;  that  is, 
the  power  of  attra£lion,  at  double  the  diftance,  was  four  times  *> 
lefs  J  at  triple  the  diRance  nine  times  lefs ;  at  quadruple  the  dif- 
tance,  fixteen  times  lefs,  and  fo  on. 

As  the  earth  is  attracted  by  the  fun  and  moon,  it  follows,  that 
all  the  parts  of  the  earth  will  not  gravitate  towards  its  centre  in 
the  fame  manner  as  they  would  do,  if  thofe  parts  were  not  afFefted 
by  fuch  attradlions.  And  it  is  evident,  that  were  the  earth  en-^ 
tirely  free  from  fuch  aftions  of  the  fun  and  moon,  the  ocean,  be- 
ing on  all  fides  equally  inclined  towards  its  centre  by  the  force  of  , 
gravity,  would  continue  in  a  perfe<Sl  ifcagnant  ftate,  without  ever 
ebbing  or  flowing.  But,  as  the  cafe  is  otherwife,  the  water  in 
the  ocean  muil  needs  rife  higher  in  thofe  places  where  the  fun  and 
moon  diminifh  its  gravity,  or  where  they  have  the  greateft  at^ 
tra(^ion« 
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As  the  force  of  gravity  muft  be  diminifhed  moft  in  thofc  parts 
of  the  earth  to  which  the  moon  is  neareft,  or  in  the  zenith,  becaufe 
her  attra<Slion  will  there  be  moft  powerful ;  therefore  the  waters, 
in  fuch  places,  will  rife  higher,  and  it  will  in  them  be  full  fea  or 
-high- water.  The  parts  of  the  earth  direftly  under  the  moon,  and 
alio  thofe  in  the  nadir,  viz.  fuch  places  as  are  diametrically  oppo- 
fite  to  thofe  where  the  moon  is  in  the  zenith,  will  have  high-water 
at  the  fame  time.  For  either  half  of  the  earth  would  gravitate 
equally  tpwards  the  other  half,  were  they  fuperfluous  free  from  all 
attraftion.  But  by  the  aftion  of  the  moon,  the  gravitation  of  one 
half  of  the  earth  towards  its  centre  is  diminifhed,  and  that  of  the 
other  increafed.  Iti  the  half-earth  next  the  moon,  the  parts  di- 
rcftly  under  her  bt ing  moft  attraiSed,  and  confequently  their  gra- 
vitation towards  the  earth's  centre  moft  diminiftied,  the  waters  in 
thcfe  parts  muft  be  higher  than  in  any  other  part  of  this  half-earth. 
And  in  the  half-earth,  fartheft  from  the  moon,  the  parts  in  the  na- 
dir being  lefs  attrafted  by  her  than  thofe  which  are  nearer,  gra- 
vitate lefs  towards  the  earth^s  centre,  and  confequently,  the  waters 
in  thofe  parts  muft  be  higher  than  they  are  in  any  other  part  of 
this  half-earth. 

Thofe  parts  of  the  earth  where  the  moon  appears  in  the  hori- 
zon, or  is  90  degrees  diftant  from  the  zenith  and  nadir,  will  have 
their  loweft  waters.  For  as  the  waters  in  the  zenith  and  nadir 
rife  at  the  fame  time,  the  adjacent  waters  will  prefs  towards  thofe 
places  tb  reftore  the  equilibrium ;  and,  to  fupply  the  places  of  thefc, 
others  will  move  the  fame  way,  and  fo  on  to  90®  diftant  from  the 
faid  zenith  and  nadir :  confequently  the  waters,  in  thofe  places 
where  the  moon  appears  in  the  horizon,  will  have  moft  liberty  to 
dcfccnd  towards  the  centre ;  and  therefore  they  will,  in  fuch 
places,  be  the  loweft.  Hence  it  plainly  follows,  that  the  ocean, 
if  It  covered  the  furface  of  the  earth,  would  put  on  a  fpheioidal,  or 
egg-like  figur^  in  which  the  longeft  diameter  would  pafs  through 
the  place  where  the  moon  is  vertical ;  and  th«  fliorteft  where  flie  is 
jn  the  horizon.  And  as  the  moon  apparently  fhifts  her  pofition 
from  eaft  to  weft  in  going  round  the  earth  every  day,  the  long  dia- 
meter of  the  fphcroid,  following  that  motion,  would  occafion  the 
two  floods  and  ebbs  in  about  every  25  hours,  which  is  about  the 
length  of  a  lunar  day,  or  the  time  fpent  between  the  moon's  leav- 
ing the  meridian  of  any  place,  and  her  coming  to  it  again.  Hence, 
the  greater  the  moon's  meridian  altitude  is  at  any  place,  the  greater 
will  thofe  tides  be  which  happen  when  {he  is  above  the  horizon  ; 
and  the  greater  her  meridian  depreffion  is,  the  greater  will  thofe 
tides  be,  which  happen  when  flie  is  below  the  horizon.  The 
fummer  day,  and  the  winter  night,  tides,  have  a  tendency  to 
be  the  higheft  ;  becaufe  the  fun's  ftjmmer  elevation,  and  his  winter 
depfeflion  are  greateft:  this  is  more  efpecially  to  be  obferved  when 
the  moon  has  north  declination  in  fummer  and  foutl)  declination  Jn 
winter. 

The  time  of  high- water  is  not  preeifely  at  the  time  of  the  moon's 
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coming  to  the  meridian,  but  about  an  hour  afcep.  For  the  moon 
continues  to  z&.  with  fome  force  after  fhe  has  pafled  the  meridian, 
and  by  that  means  adds  to  the  libratory,  or  waving  motion,  which 
file  put  the  water  into  whilft  (he  was  on  the  meridian ;  in  the  fame 
manner  as  a  fmall  force  applied  upwards  to  a  ball,  already  raifed  to 
fome  height,  will  raife  it  flill  higher.  The  tides  are  greater  than 
ordinary  twice  every  month ;  that  is,  about  the  times  of  new  and 
full  moon:  they  are  called  fpring  tides.  At  thefe  times  the  fun 
and  moon  concur  to  draw  in  the  fame  right  line ;  and  therefore  the 
fea  muft,  under  fuch  joint  influences,  be  more  elevated  than  at 
other  times.  During  the  time  of  their  conjundlion,  or  whiJft  they 
are  on  the  fame  fide  of  the  earth,  they  both  confpire  to  raife  the 
water  in  the  zenith,  and  confcquently  in  the  nadir:  and  when  the 
fun  and  moon  are  in  oppofition,  that  is,  when  the  earth  is  between 
them,  whilft  one  makes  high-water  in  the  zenith  and  nadir,  the 
other  does  the  fame  in  the  nadir  and  zenith.  The  tides  are  lefs 
than  ordinary  twice  every  month ;  that  is,  about  the  times  of  the 
firft  and  laft  quarters  of  the  moon  ;  thefe  are  called  neap-tidcc'  :be- 
cai^fe  in  th^  quarters  of  the  moon,  the  fun  raifes  the  water  where 
the  moon  deprefles  it,  and  depreffes  where  the  moon  raifes  the  wa- 
ter ;  fo  that  the  tidfcs  are  then  caufed  only  by  the  difference  of  their 
a£lions«  Hence  it  is  necefl'ary  to  obferve,  that  the  fpring- tides 
happen  not  exadly  at  the  new  and  full  moon,  but  generally  three 
days  after,  when'the  attraSing  powers  of  the  fun  and  moon  have 
confpired  for  a  confiderable  time.  In  like  manner  the  neap-tides 
happen  about  three  days  after  the  quarters,  when  the  moon's  at- 
traction has  been  leiTened  by  that  of  the  fun  for  feveral  days  to- 
gether* 

When  the  moon  is  in  her  perig$umy  or  neareft  approach  to  the 
earth,  the  tides  rife  higher  than  they  do  under  tlie  fame  circum- 
ftance  at  other  times  ;  for,  according  to  the  laws  of  gravitation, 
the  moon  muft  attrad  moft  when  fhe  is  neareft  the  earth.  The 
fpring-tides  are  greater  about  the  time  of  the  equinoxes,  that  is, 
about  the  latter  end  of  March  and  September,  than  at  other  times 
of  the  year  ;  and  the  neap-tides  are  then  lefs  \  becaufe  the  longer 
diameter  of  the  fpheroid,  or  the  two  oppofite  floods,  being  then 
in  the  earth's  equator,  will  defer ibe  a  great  circle  of  the  earth  j 
by  the  diurnal  rotation  of  which,  thofe  floods  will  move  fwifter, 
defcribing  a  great  circle  in  the  fame  time  they  ufed  to  defcribe  a 
lefs  one,  parallel  to  the  equator ;  and  confequently  the  waters  be- 
ing thrown  more  forcibly  againft  the  (horf s,  muft  caufe  them  to 
rife  higher. 

The  following  obfervations  have  been  made  on  the  rife  of  the 
tides :  namely,  the  morning  tides  generally  differ  in  their  rife  from 
the  evening  tides.  The  new  and  full  moon  fpring  tides  rife  to 
different  heights.  In  winter  the  morning  tides  are  higheft.  In 
fummcr  the  evening  tides  are  higheft.  Thus  it  appears,  that,  after 
9.  period  of  about  fix  months,  the  order  of  the  higheft  tides  are  in- 
V^rt^d  \  th^t  iS|  the  x\k  of  the  morning  and  evening  tides  will 
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change  places,  the  winter  morning  highjrtidcs  becoming  the  fame 
as  the  fummer  evening  high-tides.  Some  of  thefe  efFe£ls  arife  from 
the  different  diftances  of  the  moon  from  the  earth  after  a  period 
of  fix  months,  when  {he  is  in  the  fame  fituation  with  refpedl:  to 
the  fun ;  for,  if  fhe  be  in  perigee  at  the  time  of  the  new  moon,  fhe 
will,  in  about  fix  months  after,  be  in.  perigee  about  the  time  of 
full  moon.  Thefe  particulars  being  well  known,  a  pilot  may 
chufe  that  time  which  wiU  prove  moft  convenient  for  condu£ting 
3  fhip  out  of  any  port,  where  there  is  not  a  fu<Hcient  depth  of  wa-? 
ter  on  common  fpring  tirfes. 

Small  inland  feas,  fjch  as  the  Mediterranean  and  Baltic,  are 
little  fubje£l  tp  tides  j  becaufe  the  ad  ion  of  the  fun  and  moon  is 
always  nearly  equal  to  the  extremities  of  fuch  feas.  The  tides, 
in  very  high  latitudes  alfo,  ,are  very  inconfiderable  ;  for  the  fun 
.and  moon  a£ling  towards  the  equator,  and  always  raifing  the  war 
ter  towards  the  middle  of  the  torrid  zone,  the  neighbourhood  of 
the  poles  mufl:  confequently  be  deprived  of  the  waters,  and  the 
fea  within  the  frigid  zones  mufl  be  low  in  comparifqn  to  the  other 
|>arts. 

All  the  things  hitherto  explained  would  be  exadlly  obtained, 
were  the  whole  furface  of  the  earth  covered  with  fea.  But  fmcc 
there  are  a  multitude  of  iflands,  befides  continents,  lying  in  the 
way  of  the  tide  which  interrupt  its  eourfe ;  therefore  there  arife,  in 
many  places  near  the  (hores,  a  great  variety  of  other  appearances, 
befides  the  foregoing  ones,  which  require  particular  folutions,  in 
which  the  fituations  of  the  (hores,  ftraits,  fhoals,  winds,  and  other 
things,  muft  neceflarily  be  confidered.  For  inflance  j  as  the  fea 
has  no  vifible  pafTage  between  Europe  and  Africa,  let  them  be  fup- 
pofed  one  continent,  extending  from  79°  north,'  to  34.°  fouth  :  the 
middle  of  thofe  two  would  be  in  latitude  19^  north,  near  Cape 
Blanco,  on  the  wefl  coafl:  of  Africa.  But  it  is  impoffible  the  flood 
tide  fhould  fet  to  the  wettward,  upon  the  weflern  coafl  of  Africa 
(for  the  general  tide,  following  the  eourfe  of  the  moon,  mufl  fet 
from  eaft  to  wefV),  becaufe  the  continent,  for  above  60°,  both 
northward  and  fouthward,  bounds  that  fea  on  the  eafl;  and  there- 
fore, if  any  regular  tide,  proceeding  from  the  motion  of  the  fea, 
from  eaft  to  weft,  fliould  reach  this  place,  it  muft  be  either  from 
the  North  of  Europe  fuuihward,  or  from  the  South  of  Africa  north- 
lyard. 

This  opinion  is  further  corroborated,  or  rather  fully  confirmed, 
by  common  experience,  which  fhews  that  the  flood-tide  fets  to  the 
fou'hward  along  the  weft  coaft  of  Norway  from  the  North  Cape 
to  the  Naze,  or  entrance  of  the  Baltic  Sea,  and  fo  proceeds  to  the 
fouthward  along  the  eaft  coaft  of  Great  Britain,  and  in  its  pafFage 
fuppli^s  all  thofe  ports  whiph  lie  in  its  way,  one  after  another. 
7'he  coaft  of  3cptland  has  the  tide  flrft,  becaufe  it  comes  from  the 
northward  to  the  fouthward.  On  the  full  and  change  days,  it  is 
bighr water  at  Aberdeen  at  i2h.  45m.  but  at  Tinmouth-bar  not 
(ill  3h.    Rolling  thence  t^  the  ipuchw^l^d^  it  makes  hi^h- water  at 
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the  Sjiiirn  a  little  after  5h.  at  Yarmouth  Roads  a  little  after  8h  at 
Harwich  at  loh.  30m.  at  the  Nore  I2h.  and  at  London  2h.  30m. 
all  in  the  fame  day.  And  although  this  may  fcem  to  contradift  ^ 
the  hypothefis  of  the  natural  motion  of  the  tides  being  from  eaft  to 
weft,  yet  a«;  no  tide  can  come  weft  from  the  main  continent  of 
Norway  or  Holland,  it  is  evident  that  the  tide  we  have  been  trac- 
ing, by  its  feveral  ftages  from  Scotland  to  London,  is  fupplied  by 
thac  tide,  the  original  motion  of  which  is  from  eaft  to  weft.  As 
water  always  inclines  to  the  level,  it  will  in  its  paflajc  fall  to 
any  other  poiot  of  the  compafs,  to  fill  up  vacancies  where  it 
finds  them ;  and  yet  not  contradi£i,  but  rather  confirm,  the  hy- 
pothefis. 

While  the  flood  tide  is  thus  gliding  to  the  fouthward  along  thef 
eaftcoaftof  England,  it  alfo  fets  to  the  fouthward  along  the  weft 
coafts  of  Scotland  and  Ireland  ;  one  branch  of  it  falls  back  north- 
eaft  into  St.  George's  Channel ;  and  another  runs  between  Uihant 
and  the  Lizard,  into  the  Britifh  Channel.*  Some  may  obje(5l  that 
this  courfe  of  the  flood-tide,  eaft  up  the  Channel,  is  quite  contrary 
to  the  hypothefis  of  the  general  motions  of  the  tides  being  from 
eaft  to  weft;  and  confequently  of  its  being  high-water  where  the 
moon  is  vertical,  or  any  where  elfe  on  the  meridian.  But  it  may 
be  anfwered,  that  this  particular  dire£lion  of  the  tides  does  not  con- 
tradift  the  general  direftion  of  the  whole.  A.  river  with  a  weftern 
courfe  may  fupply  canals  which  wind  north,  Touth,  or  even 
eaft,  and  yet  the  river  keep  its  natural  courfe;  and  if  the  river 
ebbs  and  flows,  the  canals  fupplied  by  it  would  alfo  do  the  fame,  al- 
t|;iough  they  did  not  keep  exadt  time  with  the  river ;  becaufe  it 
would  be  flood,  and  the  water  advanced  to  fome  height  in  the  ri- 
ver, before  it  reached  the  fartheft  part  of  the  canals ;  and  the  more 
remote  the  extremity  of  the  canals  are,  the  longer, time  it  would 
require^  it  may  alfo  be  added,  that  if  it  were  high-water  in  the 
river  juft  when  the  moon  was  on  the  meridian,  fee  would  be  far 
paft  it  before  it  could  be  high-water  in  the  remoteft  part  of  thofe 
canals ;  and  the  flood  would  fet  according  to  the  couifs  of  the  ca- 
nals thatjeceived  ij,  and  could  not  fet  weft  upon  a  canal  of  a  dif- 
ferent pofit  ion.  As  St,  George's  Chaanel,  the  Britifti  Channel, 
&c.  are  no  more  in  proportion^to  the  vaft  ocean,  than  fuch  canals- 
would  be  to  a  large  navigable  river  ;  it  will  evidently  follow  that 
the.  flood-tide  may,  among  thofe  obftru£tions  and  confinements,  fet 
upon  any  other  point  of  the  compafs,  as  well  as  weft;  and  may 
make  high-water  at  any  other  time,  as  well  as  when  the  moon  is* 
upon  the  meridian,  without  any  wife  contradifting  the  general 
theory  of  the  tides. 

Among  pilots  it  is  coftomary  to  reckon  the  time  of  high-water 
by  the  point  of  the  compafs  the  moon  bears  on  at  that  time,  allow- 
ing three  quarters  of  an  hour  for  each  point.  Thusy  in  places 
where  it  is  high-water  at  noon^  on  the  full  and  change  days,  the 
tide  is  fatd  to  flow  north  and  fouth,  or  12  o'clock.  In  places 
where  the  moon  bears  i)  2,  3,  4,  or  more  points  to  th&  ^^&nn^x^^x 
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weftward  of  the  meridian,  when  it  is  high  water  on  fuch  days,  the 
tide  is  faid  to  flow  on  fuch  a  point ;  fo,  if  the  moon  bear  foutb- 
eaft,  at  highr  water,  it  is  faid  to  flow  fouth-caft  and  north- wefl, 
or  go^clock;  if  (lie  bears  fouth-weft,  it  flows  fouth-weft  and 
«orth-eaft,  or  3  o'clock  ^  and  in  like  manner  for  every  other  point 
of  the  moon's  bearing. 

rroni  the  obfervations  of  many  perfons,  the  tin>c  of  high- wa- 
ter on  the  days  of  the  new  and  full  moon  on  moft  of  the  coafts  of 
Europe,  and  feveral  other  places,  have  been  collcfted ;  and 
thofeare  generally  put  in  a  table,  againft  the  names  of  their  re- 
fpecftive  places,  in  an  alphabetical  order ;  hence  it  is  called  the 
Tide  Table,  which  is  at  the  end  of  the  Book. 

The  method  generally  prefcribed  for  finding  the  time  of  high- 
water  at  any  place,  is  contained  in  the  following  particulars :  • 

To  find  the  Leap  Tear. 

Divide  the  given  year  by  4,  if  nothing  remains,  it  is  leap-year, 
but  if  I,  2,  or  3  remains,  they  fhew  that  it  is  fo  many  years  after 
Biflextile  ot  Leap-year,  as  the  remainder  is  :  thu?,  in  the  year 
1806,  divided  by  4,  gives  451,  and  the  remainder  [2J  fhcws  it  is 
the  fecond  year  after  BifTextile,  or  Leap-year. 

To  find  the  Golden  Number  for  any  Tear. 

Rule.  Add  one  to  the  given  year,  and  divide  the  fumby  ig, 
the  remainder  will  be  the  Golden  Number* 

EXAMPLE.    ' 
Required  the  Goldtn  Number  ^1806?  1 

By  adding  one  to  that  year,  it  gives  1807  »  ^^^^  divided  by  19 
gives  95  for  the  quotient,  and  the  remainder  is  2,  the  Golden  Num- 
ber for  1806. 

To  find  the  EpaSlfor  any  Te/ir. 

Note.  The  Epaft  is  the  moon*s  age  at  the  beginnirig  of  the 
year,  or  rather  the  i&  of  March.  The  Epadl  advances  ii  every 
year  to  30,  becaufe  the  folar  year  is  1 1  days  longer  than  the  lunar 
year,  and  as  the  Epaft  incrcafes,  it  fhews  the  moon's  age  at  the 
beginning  of  the  year ;  it  is  here  fuppofed  that  at  the  end  of  19 
years,  the  fun  and  moon  make  all  the  variety  of  iituations  they 
poflibly  can  with  one' another,  and  thence  begin,  and  go  over  the 
fame  again.  The  Golden  Number  at  the  birth  of  Chrift  was  i, 
which  is  the  reafon  that  one  is  added  to  the  given  year,  to  find  the 
Golden  Number. 

RutE.  Divide  the  given  year  by  19,  the  remainder  multiply 
by  II,  and  the  produdt  will 'be  the  EpaA,  if  it  does  not  exceed  29  ; 
but  if  ft  does,  fubtradt  30  from  it  as  often  as  you  can,  and  the  re- 
mainder will  be  the  Epaift,  for  it  never  exceeds  29. 

EXAMPLE. 
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EXAMPLE. 

W^hat  is  tin  Epaa  of  the  Tear  1806  ? 

1S06  divided  by  19,  gives  95  for  the  quotient,  acd  i  reinaimiig 
fbews  the  Epad  is(ii)  for  1806. 

T$  find  tbi  Monfs  Agi. 

To  the  Epad  add  the  day  oftbe  month,  and  the  EpaA  or  noni- 
ber  for  the  month  ;  the  fum,  if  it  does  not  exceed  30,  is  her  age  ; 
but  if  it  does,  fubtradl  30  from  it  as  often  as  you  cao^  and  the  re- 
mainder is  her  age. 

Note.  The  Epad,  or  number  for  each  montb^  is  found  thus : 
divide  the  number  of  days  contained  between  the  i  ft  of  January 
and  the  ift  day  of  any  month,  by  29I,  the  remainder  will  be  the 
number  for  that  month. 

Required  the  Number  or  Epafi  for  Sept.  1806  ? 

The  number  of  days  contained  between  the  iftof  Januanr,  1806, 
and  the  ift  of  Sept.  are  243  days,  divided  by  29},  gives  8  for  the 
quotient,  and  7  for  the  remainder,  which  is  the  number  (ought  % 
and  fo  for  any  other  month. 

EXAxMPLE. 

Required  the  Moon's  Age,  April  29,  1806  ? 
Day  of  the  month  29 

Epaft  I  i 

Number  for  the  month  2 


3^ 


Moon's  age  12 
Numbers  for  the  months  are  nearly  as  follow : 

JjUL  Feb.  Mar.  Apr.  Hay  June  jMly  Kng,  %ty..  06t.  Kor.  Dec. 

In'com.  years     02022446789     10 
In  leap  years       021      3      3      55      7      8      91011 

To  find  the  Moon's  Southing  on  any  Day  of  her  Age. 

Since  the  fun  returns  to  the  meridian  he  has  left  in  the  (pace  of 
24  hours,  and  the  moon  in  about  24  hours  49  minutes  ;  therefore, 
if  the  moon  leaves  the  meridian  at  the  (ame  ttmt  that  the  imi  does, 
on  any  day,  the  next  day  (he  will  come  to  the  meruJia^i  49  mi- 
nutes after  him,  falling  back  about  49  minute?  ts^xy  day ;  whence, 
to  find  the  time  of  the  moon's  ibuthing,  or  comh%  to  tiie  meriduMi 
oh  any  day,  we  have  this  eafy  Ry  L£  : 

Multiply  the  day  of  ber  age  by  49,  and  divide  the  produfl  by  tc, 
the  quotient  is  the  hours,  and  the  remainder  the  minute%  after. 
noon  when  (he  (buths.  Or,  which  is  rather  easier,  and  10  mmy 
refpeds  fiifficicntly  exad  for  the  maiiner's  purpofe  i  multiply  the 
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moon's  age  by  4,  and  divide  the  produft  by  5,  the  quotient  is  the 
hours,  and  the  remainder  multiplied  by  12,  gives  the  minutes  after- 
noon when  ftie  is  upon  the  Meridian;  but  if  this  time  exceeds  12, 
fubtracl  12  hours  from  it,  and  the  remainder  is  the  time  of  her 
fouthing  in  the  morning, 

N.  B.  From  the  full  moon  to  the  change  fhe  comes  to  the  me- 
ridian, or  fouths,  in  the  morning ;  but  from  the  change  to  the  full» 
in  the  afternoon. 

EXAMPLE. 
Required  the  Moon's  Southing,  Aug,  14,  i8»6? 
The  Ej)a6t  is  —  11 

^      Number  for  the  month  is  6 

Day  of  the  month  —         14 

30)31(1 


Moon*s  Age  '  =  49  niin. 

Hence  it  appears  that  the  moon  comes  to  the  fouth  at  49  mi- 
nutes afternoon. 

To  find  the  Time  of  High  Water  on  any  Day  of  the  Moon*s  Age  at 

any  Place, 

Ry  LE.  To  the  time  of  the  moon's  fouthing  on  the  given  day, 
add  the  time  of  high-water  at  the  full  and  change,  at  the  given 
place,  taken  from  the  Table  ;  the  fum  is  the  hour  paft  noon  on 
the  given  day  when  it  is  high-water  at  that  place ;  and  if  this  hour 
exceeds  12,  fubtraft  12  from  it,  and  the  remainder  ftiews  the 
time  of  high  water  in  the  morning ;  but  if  it  exceeds  24,  fub- 
traft  24  from  it,  and  the  remainder  (hews  the  time  of  high- water 
in  the  afternoon. 

Required  the  Time  of  High  Water  at  Milford  on  the  29th  Jan.  1806. 

Example  I. 
Epaft  —  II 

No.  of  Month  —  o  ^   ' 

Day  of  Month         —  29 


30)  46  (i 


Moon's  Age  —  10 

X  by  —  49 

-7-  by  —  60)490  (  10 


■%  I  ■■« 


Moon*s  South.  —  8  10  afternoon. 

Time  at  Milford  —  6 


J4  10 
12 


H.W.  Morning  2  jo 
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Example  II. 
At  what'  time  will  it  be  High 
Water    at  London,    Auguft 
2^y  1809? 

19)1809(95 


m 
1 

99 

-    X  by 

4 
II 

30) 

44  ( 

JEpaft 

No.  of  Month 

Day  of  Month 

14 

7  . 
29 

Subtraa 

50 
30 

Moon's  Age 
Multiply  by 


4 


Divide  by  5)  $0  ( 


Moon's  Southing 
Tinae  at  London 

Afternoon 
Subtract 


16      Hours 

2  46 


18  46 
12 


96 


X  by 

Epaa 

No.  of  Month 

Day  of  Month 


Multiplied  by 
-f-  by 


I 

IT 


II 

8 

f 


^» 


20 
49 

•■■■  ^aHttHHMI 
60)980(19 


•      •      • 


Dover 


16.29 
10*  i6 

25.  36 

24 


Jn  the  Morning        6  4,6 

So  that  jt  is  High  W^ter  at 
46  min.  after  6  in  the  moxning  ; 
^nd  by  ^ddiii^  1 2  hours  24  mi- 
nutes, the  fum  gives  the  time  of 
the  next  High  Water. 

Example  IIL 
Required  the   Time    of    High 
WateratDovtr,6(ft.  i,  i8g^, 
19)1806,95 


Afternoon  a  •  36 

Here  it  is  36  min,  pad  two 

o'clock  in  the  afternoon. 
Example  IV. 

Required  the  Time  of  High  W*- 
ter  at  Aberdeen  on  the  2d  of 
June,  1806. 

Epaa 

No.  of  Month 

Day  of  Month 

Moon's  Age 
X  by 

-T-  by 


II 

4 


In  the  Morning 
Time  at  AJbcr<feen 


H.  W.  Mojiniog 


17 

4 

/ 

5)«?(3 
.  .  12 

13- 

12 . 

36  , 

45 

26. 

2r 

24. 

2.  21 


Coming  into  a  Port  and  finding  tb^tU  h  High  IVgter  at  a  certain  Hcur^ 
to  know  when  it  is  High  Water  there  on  Full  and  Chai^ge  Pays. 

Rule.  Subtraa  the  time  of  high-water  from  the  moon's  fouth- 
ing  on  that  day^  but  if  required  add  12  hours,  the  remainder  will 
bQ  \^^  time  of  the  Oowing,  on  th^  full  ^nd  change,  at  that  place. 

This 
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This  method  of  finding  the  tinne  of  high-water^  at  times,  will 
difFer  hours  wide  of  the  truth  ;  even  if  the  moon's  fouthing  be  ex- 
actly found  ;  for  the  floods  do  not  always  happen  at  the  fame  dis- 
tance of  time  from  each  other,  but  at  different  diflances.  accord- 
ing to  the  times  of  the  moon's  age,  or  as  the  walers  are  afted  upon 
by  the  fum  or  difference  of  the  attractive  forces  of  the  fun  and 
moon,  and  alfo  on  account  of  winds  and  florms,  even  when  out 
of  Clearing;  therefore  pilots,  and  all  concerned,  would  do  well  to 
life  the  following  method,  which  will  in  general  give  the  time  of 
high-water  nearer  the  truth,  when  the  tides  are  not  greatly  in- 
fluenced by  the  wind. 


A'  Table  (hewing  the  Day  of  the  Month 
and  Hour  of  the  Day  when  it  is  New 
Mooo  by  Astrono'inical  Calculation. 


Months. 


Jan. 


Feb. 


March.      19  •  19 


April. 


May. 


June. 


July 


A  u  gull. 


1806. 


D.  H. 


19.  18 


18  .    3 


18  .    9 


17  .  20 


16.    4 


1807. 


D.  II. 


8.    8 


7  .    2 


8.  21 


7  .  14 


7  .    5 


5  .  17 


15  .  12 


13  .  19 


Sept. 


Odober, 


Nov. 


Dec. 


12  .    2 


11  .  12 


9.  24 


9.  U 


5  .     3 


3  .  11 


1  .  19 


1808. 


D.  H. 


27.    4 


25  .  21 


26  .  14 


25  ..  7 


24  .  23 


23  .  13 


1809. 


D.  H. 


15  .  13 


14  .    2 


15  .  16 


14  .     8 


14  .    0 


23  .    0 


21  .  10 


19  .  19 


1  .    3 
30  .  13 


28  .  24 


28  .  13 


10  .     5 


17  .  15 


17  .     2 


12  .  16 
1'2  .    6 


10  .  20 


ATabieof  Corrections  to 
be  added  to  the  Moon's 
Age  to  find  her  South- 
ing. 


Ds. 


1 

2 
3 
4 
5 

6 

7 
8 

9 

10 

11 
12 

13 
14 
15 


9.  S 


8  .  20 


7  .  7 


6  .  17 


H. 

M. 

Ds. 
16 

0  , 

.36 

1  . 

11 

17 

1  , 

.46 

18 

2  . 

.  21 

19 

3 

.  1 

20 

3 

.44 

21 

4 

.37 

22 

.40 

23 

6 

.58 

24 

8 

.  14 

25 

9 

.  17 

26 

10 

.  9 

27 

10 

.  53 

28 

11 

.33 

29 

12 

.  8 

29i 

H.  M. 


0  .  45 

1  ,  19 

1  .54 

2  .  30 

3  .  11 

3  .5^ 

4  .  61 

6  .    0 

7  .  18 

8  .  31 
9.31 

10  .  21 

11  .  3 

11  .42 

12  .  00 


^i^ 


Thi  Vfi  of  the  foregoing  Tables, 

Find  the  day  and  hour  of  the  laft  new  moon  which  happened  before 
the  day  propofed  ;  to  which  add  the  nunibcr  of  da^s  cJapfed,  to  find 
t|ic  moon's  age,  » 


lo 
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« 

TafinJ  the  lime  rfHigh  WaUr. 

Look  ^or  the  moon^s  age  in  the  .Table  of  Corredions,  the  hours 
and  minutes  oppofitc  to  which  being  added  to  the  time  of  high- 
water,  on  the  change  and  full  dayS|  at  any  place,  will,  if  it  does 
not  exceed  12  hours,  give  the  time  of  high- water  there  in  the  af- 
ternoon of  the  given  day  ;  but  if  it  does  exceed  that  number,  take 

12  from  it,  and  the  remainder  will  ihew  the  time  of  high- water 
in  the  morning.  ' 

EXAxVIPLE  I. 

At  what  Time  will  it  ht  High  IVatir  at  London ^  April  19,   1S06? 

In  April,  I  find  it  was  new  moon  the  iSthday ;  and,  reckoning 
forward  to  Apiil  19,  gives  i  day  for  the  moon's  age. 

Againft  i,  in  the  Table  of  Corre£lions,  ftand  36  minutes,  to 
which  add  3  hours,  the  time  of  high  water  at  London  on  the  full 
and  changejdays,  and  that  gives  3  hours  36.niinuteSy  the  time  of 
high- water  at  London  In '  the  afternoon. 

\    .  EXAMPLE  IL  . 

RefBiffith'e  Time  of  High  Water  at  Dover y  Aug.  13,  1808  ? 

In  October  I  find  it  was  new  moon  the  22d  day ;  reckoning 
forwar?  from  the  lafl  new  moon,  July  23,  to  Aug.  13,  I  find  the 
moon's  age  is  20  days ;  agaihil  20  in  the  Table  of  Corredlioos 
ftand  3  hours  and  1 1  (ninutes.  This,  added  to  10  hours  30  minutes, 
the  time  of  high-water  on  full  and  change  days  at  Dover,  gives 

13  hours  41  minutefs;  fxoxti  which  I  take  12,  and  the  remainder 
I  hour  41  minutes  is  the  time  of  high- water  in  the  morning  at 
Dover  oh  the  given  day. 

EXAMPLE  IIL 

JVI)at%ime  will  it  be  High  Water  at  Torhay^  May  17,  1809  ? 

By  the  Table  it  was  new  moon  on  the  14th  day,  and  reckon- 
ing ferward  to  the  17  th,  I  find  there  are  three  aays  completely 
paft.  Againfl  3  in  the  Table  of  Corrections,  ftand  i  hour  46 
minutes,  which,  added  to  6  hours,  the  time  of  high  water  at  Tor- 
bay,  on  full  and  change  days,  gives  7' hours  46  minutes,  the  time 
ot  high  water  in  the  afternoon  on  the  above  day. 

In  like  manner  may  the  time  of  high-water  be  fouod  at  any 
other  place. 

If  the  place  be  any  diftance  eaft  or  weft  of  Greenwich,  the 
Jong,  muft  be  reduced  into  time ;  and  if  it  be  eaft  long,  at  the  place, 
fubtra(£l  it  from  Greenwich  time  \  but  if  weft  long,  add  it,  to  find 
the  correfponding  time  at  the  (hip,  or  place,  remembering  always 
to  reckon  the  time  from  the  preceding  noon. 


l-XK^ASVS. 
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EXAMPLE  I. 

Ifljen  it  is  Noon  at  Greenwich^  what  7ime  is  it  6o*  sr  Four  Hours  to 

the  Ea/hvard  of  Gremsmcb  I 

'  Twcnty-fbur  hours  Icfs  4.  hours  is  S'*  A.  M.  on  the  day  before 
at  Greenwich.  And  8  hours  A*  M.  at  Greenwich  is  noon  6o''> 
or  4  hours  E.  of  Greenwich. 

EXAMPLE  n. 

tFhat  is  Greenwich  Time  when  it  is  Noon  75%  or  Five  Ihurs  JVeJi 

of  Greenwich  ? 

To  o  or  meridian,  add.  5  hours,,  gives  5  hours"  P.  M,  at  Green- 
wich. And  s  hours  P.  M.  at  Greenwich,  is  noon  75°  W.  of 
(^reenwich.. 


A  TABiB.  where  the  Qorreftions  are  to  be  added  to  the  Time  of 

High  Water  oi\  the  Kew  and  Full  Mood,  to  give  the  Time  of 

High  Water  on  any  other  Day, 

Interval 

Af.  New 

Bcf.  Firft; 

A^Firtt    Bef,New 

Interval 

of 

and  Full 

and  Third 

and  Tkird   and  Full 

of 

Time. 

Mood 

Quarters. 

iQuaptere. 

Moon. 

Time. 

^  p.    H. 

H.  M. 

H.  M. 

H.  M. 

4      ■   •     ■ 

H.  m: 

D.  H. 

"6.0 

0.       0; 

5..    6 

•   S.    6 

Q  .    0 

0  •     0 

0.    6 

0.    8 

4. .  5 » 

5  .  22 

11  .  51 

0,   6 

0  .  12 

0  .  17 

4-37 

'   S-40 

"•4% 

0 .  21 

0.  18 

0  .  26 

4.^3 

■ 

6.0 

"  •  2i, 

0.  i8" 

I  .    0 

0  .  36 

4.    9 

■    6 .  20 

11.  23 

t .   0 

I  .    6 

0  .45 

3-56 

!-32 

II .  13 

I.    6 

I  •  12 

0.54 

3'44 

6.58 

"•    3 

I  .  12 

I  .  18 

I  .     2 

3.-3« 

7.lS 

w  •  53. 

I, .  18 

2  ..  0 

I  .  ll 

3.21 

7-37 

10.  43 

2  .    0 

2.6 

I  •  J9 

3.  II 

7.56 

10  .32 

2.    6, 

2  •  12 

I  •  28 

3.-    » 

8.  14 

10  .  21 

2  .  12 

2  .  18 

'  -37 

2 .  50 

8.31 

10  .    9 

2.  18 

3.  0 

1-46 

2  .  40 

8.47 

9.56 

3-   0 

3.    6 

I  .54 

2.  30 

9.    2 

9.44 

3.6 

3  .  >a 

a-    3 

Z  .  21 

9  •  »7 

9-  3,f 

3.  12 

3.18 

2  .  12 

2  .  12 

9-3» 

9.  16 

3.18 

4.    0 

2  .  21 

*.   3 

9.44 

9  .    2 

4 .   0 

7$  find  the  Time  of  High  fVatcr. 

From  pagei.of  the  month  in  the  Nau.  Aim.  take  out  the  time 
of  the  phafe  of  che  moon  anfwering  nearcft  to  the  given  day, 
which  reduce  to  the  meridian  of  the  place  by  fubtrad^ing  the  long, 
ot  the  place  in  time,  if  it  be  weft,  and  adding  it  if  it  be  Eaft :  then, 
dnder  the  ii^areft  phafe,  at  the  tpp  of  tho  Table^  ^nd  pppofite  the 
-  difference 
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difFercnce  between  this  reduced  time  and  the  noon  of  the  given 
day,  is  the  Correction  to  be  added  to  the  time  of  high  water  on  the 
new  and  full  moon  at  the  given  place,  to  find  the  time  of  high 
water  on  the  givien  day. 

EXAMPLE   I. 

Required  the  Time  of  High  Water  at  Portfmouth,  on  the  13/A  of 

J^nty  i8o8, 

D.    B.    M. 

The  neared  phafe  to  the  13th  of  June  is  3d  quarter  15  10     8 

Day  of  month  —  — ^  — .  13 

Diff.  of  time  before  the  3d  qu&rtar  -^  i  10     8 


Between  2d.  6ho.  zxA  sd.  i2he.  the  eqaacion  is  4"  3     S 

Plows  at  Portfmouth  —  —  —  n  36 


"•-•.^ 


As  it  is  paft  the  full  gives  high  water  zh.  41  min.  A.  M.  s     14  41 

EXAMPLE  IL  ~" 

What  Time  is  it  High  Water  at  Port/mouth  the  %i.ofJulfy  1808/ 

D.    H.   M. 

To  July  the  3d  the  neareft  phafe  is  id  quarter  June  30  17  45 

July  the  3d  may  be  called  —  June  33 

Diff.  of  lime  after  the  I  ft  quarter  —       —  a     6  15 

The  equation  fbr  22d.  6  ho.  is  4-  7  56 

Flows  at  Portfrnouth  — >  —  —  1 1  56 

High  water  7  Ho.  32  P.  M.  s=s  —  .  -i—  ic)  33 

EXAMPLE  IIL  ' 

Required  the  Time  of  High  Water  the  \oth  ofjuly^  1808,  at  HdTi^ 
fjx^  Nvoa  Scctia^  Long.  63^^  28'  W.  where  it  flows  7H.  30M, 

D.  H.  M.  s. 
Time  frdm  noon  of  full  moon  at  Greenwich  712     3    : 

Long,  of  Halifax  63  28  in  time  =  '*"'    4  13  52 

Time  of  full  moon  at  Hallux  * —  -^ 

Given  day  —  — •  — 

Interval  of  time  pad  the  full  moon  »— 

Correaion  from  the  Table  for  the  interval  ::^ 
Time  of  high  water  new  and  full  at  Halifax 

High  watev  at  Halifax  the  loth  of  July  -«* 

'  But  to  find  the  time  of  the  next  high  water  find  the  djff.  pf  eo^u^ii- 
tion  for  the  next  12  hours,  which  added  to  t3pi«  tvm^  Vit^'^VA. 
J)i^h  warco  gives  you  the  tinfie  required. 

R  2  ^^ 


7 

7  49     8 

10 

<  2 

16    10   J2 

+ 

I  33 

7  30  • 

9      3A.M. 

i  m  ) 

OP  THE 

LOG-LINE  AND  HALF-MINUTE  GLASS, 

.    AND  HOW  TO  - 

CORRECT  THE  DISTANCE  GIVEN  BY  THEM. 


THE  log  18  a  flat  piece  of  wood  like  a  flounder,  or  of  the  figure 
of  a  quarter  of  a  circle,  having  its  circular  fide  loaded  with 
lead  fuflicient  to  make  it  fwim  upright  in  the  water  .To  this  log  is 
fadened  a  long  line  of  about  150  fathoms,  called  the  log-line,  which 
is  divided  into  certain  equal  fpaces,  called  knots,  each  of  which 
ought  to  bear  the  fame  proportion  to  a  nautical  mile  (60  of  which 
make  a  degree)  that  half  a  minute  does  to  an  hour,  that  being  the 
time  allowed  for  the  experiment. 

They  are  called  knots,  becaufe  at  the  end  of  each  of  them  there 
is  a  piece  o{  twine  with  knots  in  it,  reeved  between  the  ftrands  of 
the  line ;  thefe  pieces  of  twine  fhew  how  many,  knots  run  out 
in  half  a  niinute,  and  confequently  the  fhip's  rate  of  failing  per 
hour,  '  . 

Mr.  Norwood,  and  feveral  other  able  mathematicians,  have 
found  that  a  degree  of  a  great  circle  upon  the  earth  contains  about 
367,200  Englifli  feet,  therefore  a  nautical  mile  being -3V  part  of 
367^200  feet,  that  is,  6120  feet,  and  fince  half  a  minute  is  -yl^  part 
of  an  hour,  the  length  of  the  knot  on  the  log-line  ought  to  be  the 
Yijo  part  of  6129  feet,  or  51  feet.     (In  the  requifite  Tables  pub- 
lifted  in  iiJo2,  the  fea  mile  is  accounted  6078  feet.)     But  as  for 
the  moft  part,  the  (hip's  way  is  found,  by  experience,  to  be  really 
more  than  that  given  by  the  log,  and  as  it  is  fafer  to  have  the  rec- 
koning befote  the  fliip  than  after  it,  therefore  50  feet  may  be  taken 
as  the  proper  length  of  each  knot,  and  thefe  knots  fubdivided  into 
ten  fathoms,  each  of  fiv^  feet,  which  is  certainly  the  beft  adapted 
for  praftice,  and  will  correfpond  with  ^11  the  tablqs  ^nd  inftru- 
ments  ufed  in  navigation,  as  they  are  decimally  c*ivided,  and  con- 
fequently,  the  fliip's  run  determined  with  greater  eafe  and  cer- 
tainty,    liut  fome  experienced  commanders  find,  that  the  allow- 
ing 50  feet  to  a  knot  generally  makes  the  fhip  a- head  of  the  reckon- 
ing j  and  to  avoid  danger  rnoftly  divide  the  log-line  into  knots  of 
7  or  yi  fathoms  of  6  feet  each,  to  correfpond  with  a  gl^fs  th^t  rung 
28  feconds,     Others  again  divide  the  feconds  the  glafs  runs  by  4, 
and  take  the  quotient  for  the  diftance  in  fathoms  between  the  knots : 
• -which  htft  method  I  have  ufed  for  40  years,  and  always  pundit  anf- 
wet*ed  s  but  certain  it  is,  that  whatever  length  the  knots  are,  the 
pioft  convenient  way  is  to  divide  them  into  tenths. 
Jhijiptor  dry  W?aifi^r^  ^l^c  glafe  rups  o^t  fi^ft^r  than  in  moift  or 
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rainy  weather ;  therefpre  care  fliould  be  taken  to  try  what  number 
of  feconds  the  glafs  runs. 

The  knots  commonly  begin  to  be  counted  at  the  diftanceof  fc, 
12,  qr  15  fathoms  from  the  log, 'according  to  the  largenefs  of  the 
Ihip,  that  fo  the  log  may  be  out  of  the  fliip's  wake  when  it  is  thrown 
overboard  before  they  begin  to  count,  left  the  eddies  (hould  fuck 
the  log  after  the  (hip  ;  and  for  the  moft  ready  difcovery  of  this 
point  of  commencement,  there  is  commonly  fattened  at  it  a  piece 
of  red  rag  ;  that  part  of  the  line  between  the  red  rag  and  the  log  is 
called  the  ftray-line. 

The  log  and  log-line  being  duly  prepared  and  hove  overboard 
from  the  lee  quarter,  and  the  line  veered  out  (by  the  help  of  a  reel, 
which  turns  eafy,  and  about  which  it  is  wound)  as  fail:  as  the  log 
will  carry  it  away,  or  rather  as  faft  as  the  (hip  fails  from  it,  will 
fhow  how  faft  the  (hip  has  failed  in  the  given  time,  or  rate  of  fail- 
ing per  hour. 

The  experiment  for  finding  the  velocity  of  the  (hip  is  called  heav- 
ing the  log. 

Care  (hould  be  taken  to  veer  out  the  line  as  faft  as  the  log  takes 
it,  for  if  the  log  is  left  to  turn  the  reel  of  itfelf,  the  log  will  come 
home  and  deceive  you  in  the  reckoning. 

In  King's  (hips,  India  (hips,  and  fome  others,  the  log  is  hove 
every  hour,  but  in  coafters,  and  thofe  ufing  Ihort  voyages,  every 
two  hours. 

Here  the  (hip  is  fuppofed  to  move-with  equal  velocity  between 
the  times  of  trying  the  experiment.  But  if  ihe  gale  has  not  been 
the  fame  during  the  whole  hour,  or  time  between  heaving  the  log, 
or  if  there  have  been  more  fail  fet,  or  any  handed>  that  (o  thefnip 
has  run  more  or  lefs  in  any  part  of  the  hour  than  (he  did  at  the  time 
of  the  experiment;  or  if  it  (hould  fall  little  or  more  wind  at  that 
time,  there  muft  be  allowance  made  for  it  according  to  the  difcrc- 
tion  of  the  artift:  Sometimes,  too,  when  the  (hip  is  before  the 
wind,  and  a  great  fea  fetting  after  her,  it  will  bring  home  the  log; 
in  fuch  cafes  it  is  cuttomary  to  allow  one  mile  in  ten,  and  lefs  in 
proportion,  if  the  fea  be  not  fo  great. 

Care  (hould  alfo  be  taken  to  meafure  the  log-line  pretty  often, 
left  it  ftretch,  and  deceive  yoa  in  the  diftance. 

The  like  regard  muft  be  had,  that  the  half-minute  glafs  be  juft 
30  r^conds,  otherwife  no  account  of  the  (hip's  way  can  be  kept ; 
to  prove  which,  if  there  be  noftop  watch  at  hand,  let  a. plummet, 
of  any  formor  weight,  be  fattened  to  a  filk  ftring  or  thread,  with  a 
loop  to  hang  on  a  fmall  pin  or  nail  fattened  in  any  place,  fo  that 
the  plummet  may  fwing  freely  ;  let  it  be  39}  inches  from  the  end 
of  the  loop  to  the  middle  of  the  plummet,  and  the  plummet  caufed 
to  fwing;  each  of  thofe  fwings  will  be  a  true  fecond  of  time,  al- 
ways counting  every  time  it  paflfes  the  perpendicular  let  fall  from 
the  pin,  and  every  time. it  pa(Ies^ from  the  perpendicular  to  the  ut- 
moft  fwing  will  be  half-a-fecond*  * 

Htfw 
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How  to  correSf  the  Dtjlance  given  by  the  Log-Line  and  Half* 

Minute  Glafs. 

The  diftance  given  by  the  log  may  be  wrong  on  three  accounts, 
viz.  by  an  error  in  the  glafs,  an  error  in  the. log-line,  or  an  error 
in  both  J  for  corrcding  of  which  take  the  following  cafes  : 

•       CASE  I. 

When  the  log-line  is  truly  divided,  and  the  glafs  is  faulty. 
Ru  L  B .  Say,  as  the  fcconds  run  by  the  glafs  are  to  30  feconds,  fo 
is  the  diftance  given  by  the  log  to  the  true  diftance. 

EXAMPLE.  I. 

Suppofe  a  (hip  runs  at  the  rate  of  7}  knots  in  the  time  theglafe 
runs  out,  but  mcafuring  the  glafs  I  find  it  runs  34  fcconds  ;  what 
h  the  true  rate  of  failing  ? 

As  34  :  30  :  :  7,5  :  6,6  miles,  the  true  diftance  failed  in  an  hour. 

EXAMPLE  If. 

Suppofe  a  fliip  runs  at  the  rate  of  6|  knots,  but  meafuring  the 
glafs  I  fi:;d  it  runs  only  25  feconds ;  required  the  true  rate  of 
ftiling  ? 

As  25  :  30  : :  6^5  :  7,8  miles,  the  true  diftance  failed  in  an  hour. 

CASE  IL 

When  the  glafs  is  true  and  log  line  faulty. 
Rule.  Say,  as  50  feet  is  to  the  diftance  meafured  between  knot 
and  knot,  fo  is  the  diftance  run  by  the  log  to  the  true  diftance. 

EXAMPLE  L 

Suppofe  a  (hip  runs  at  the  rate  of  6|  knots  in  half  a  minute,  but 
ineafuring  the  fpace between  knot  and  knot,  I  find  it  to  be  56  feet; 
required  the  true  rate  of  failing  ? 

As  50  :  56  :  :  t),25  :  7  miles,  the  true  diftance  failed  in  an  hour. 

EXAMPLE  IL 

Suppofe  a  (hip  runs  at  the  rate  of  6f  knots  in  half  a  minute,  but 
meafuring  the  fpace  between  knot  and  knot,  I  find  it  to  be  only  ' 
44  feet  J  required  the  true  rate  of  failing  ? 

As  50 :  44  : :  6,5  :  5,72  miles,  the  true  diftance  failed  in  an 
hour. 

,      .  CASE  in. 

When  both  the  log-line  and  glafs  are  faulty.    ^ 
Rule.  Multiply  thrice  the  meafured  length  of  a  knot  by  the 
diftance  run  by  the  log,  the  produS  divided  by  5  times  the  mca- 

lured  time  of  the  gUls  will  giv^  the  true  diftance  run. 

'        .  ^  EXAMPLE 


fl 
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EXAMPLE, 

Suppofe  a  Ihip  runs  5  knots  of  a  log-line  of  45  feet  to  a  knot, 
while  a  glafi  of  25  feconds  is  running  out  -,  what  is  the  true  rate 
of  failing  f 

The  meafured  length  of  a  knot  — 

Multiplied  by  —  — 


45 
3 


Gives  thrice  the  meafured  length  oi^  knot       135 
Which  multiplied  by  the  diftance  run  per  log         5 

Produft        675 


And  dividing  theproduSby  ftimes  the 
time  the  glafs  runs,  that  is  5+25  =  125, 
the  quotient  is  5,4,  the  number  of  miles 
the  &ip  runs  per  hour. 

This  rule,  is  only  a  compound  of  the 
two  former  fimple  ones,  which  is  con- 
trailed  a  little. 

When  the  giafs  is  faulty,  the  log-line 
may  be  divided  as  in  the  annexed  Table^ 
Slewing  the  length  of  the  knots  of  the 
lo^-line  of  different  glaffes. 


Second 

Length  ot° 

ofGlafj. 

Knots  in  Feet. 

24 

40,0 

25 

41,8. 

26 

43^4 

27 

45.0 

28 

46,8 

29 

48,4 

30 

50,0 

3> 

51,8 

32 

53^ 

33 

5S.O 

34 

56,8 

35 

58,4 

36 

60,0 
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OP 

HADLEVs  QUADRANT  AND  SEXTANT. 


The  principal  Parts  of  the  Injirwnmti  are^ 

The  Index  D 

The-  Index  Glafs  E 

The  Horizon  Glaffes  G  and  F 

The  Dark  Glafles,  or  Screens,  H« 

The  Sight  Vanes  K  and  G 

The  graduated  arch  BB  of  the  Qtiadrant  contains  only  45  de- 
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grees,  or  theSth  part  of  a  circle,  but  it  is  to  be  counted  as  90*^,  and 
fo  divided,  becaufe,  by  the  double  refledlion,  the  angle  is  doubled. 

The  divifions  run  o,  lo,  20,  &c.  to  90,  as  in  the  figure  ;  each 
degree  is  divided  into  3  parts,  of  20  minutes  each,  which,  by  the 
help  of  the  vernier,  or  divifions  on  the  index,  is  again  fubdivided 
into  minutes  of  a  degree,  thus  ! 

The  index  D  is  a  flat  bar  moveable.on  the  centre  of  the  inflru* 
ment ;  that  part  of  the  index  that  Aides  over  the  graduated  arch, 
having  the  firft  and  laS  divifions  thereon  correfponding  to  thofe  on 
the  arch,  is  called  the  Vender  or  Nonius,  and  which  divides  every 
fub-divifion  on  the  arch  in  minutes :  thus,  7  divifions  on  the  nonius 
being  divided  into  20  partF,  it  is  evident  the  difference  between 
the  firft  divifionon  the  arch  and  on, the  nonius  is  ^- of  one  of  the 
fab-divifions  on  the  arch,  or  i  minute^  becaufe  7^  there  is  divided 
into  21  parts,  being  i  in  -20  more  than  on  the  arch.  The  dif- 
ference of  the  two  firft  divifions  will  be  2^,  and  the  difference  of  the 
three  firft  3, and  (b  on;  hence  it  will  arife,  that  in  whatever  divi« 
fiods  on  the  vernier  and  arch  cut  one  another  the  neareft,  the  ver- 
nier will  indicate  how  many  minutes  above  the  next  fub-divifion 
according  as  it  is  numbered  to  right  or  left  thereof.  On  the  hot- 
torn  of  the  index,  againft  the  back  of  the  arch,  is  a  fcrew,  niade  to 
fix  faft  the  index  when  required. 

1  he  arch,  as  before  obferved,  is  divided  into  90  degrees,  num- 
bered, ®  10,  20,  30,  &c.  and  each  degree  into  3  parts,  each  20  mi- 
nutes, and  is  to  be  read  thus :  1^. — id, — 20m. — id,  40m.— 2d. — 2d. 
aom. — 2d.  40m. — 3d.  &c,  obferving  to  read  to  the  divifion  that  the 
(D,  or  diamond  like  point  of  the  nonius  laft  pafled  over  ;  then  the 
nonius  will  give  the  number  of  minutes  more,  to  be  added  to  the 
divifion  laft  pafled  by  the  nonius.  Thus,  fuppofe  the  0,  or  A  of 
the  nonius  has  pafled  over  15  degrees  and  two  parts,  or  I5d.  40m. 
and  ftands  fomewhere  between  I5d.  40m.  and  i6d,  then  obferve 
what  divifion  or  line  on  the  nonius  coincides  with  any  divifion  or 
line  on  the  arch,  that  number  on  the  nonius  will  be  the  minutes  to 
be  added  to  i5d.  40m.  Suppofe  15  on  the  nonius  touches  fome 
divifion  on  the  arch,  then  15m.  muft  be  added  to  I5d.  4omin.  and 
the  angle  or  altitude  meafured  will  be  i5d«  Ssm. 

The  index  glafs  E,  is  a  piece  of  glafs  truly  ground,  filvered  on 
the  back,  and  fixed  in  a  brafs  frame,  perpendicular  to  the  index; 
its  ufe  is  to  receive  the  rays  proceeding  from  any  objefl:,  and  refleft 
them  to  the  horizon  glaflTes  F  and  G ;  at  the  back  of  the  brafs  frame 
of  this  glafs  are  two  Icrews,  ferving  to  adjuft  the  frame  perpendicu- 
lar to  the  index. 

The  horizon  glaflis  F  F  are  finaller  pieces  of  ground  glafs,  one 
part  of  which  is  filvered,  and  the  other  part  open  or  unfilvered, 
in  order  to  look  at  an  objedl  through  it ;  thefe  are  fet  in  frames  and 
placed  perpendicular  on  the  limb  at  F  and  F ;  their  ufe  is  to  re- 
ceive the  rays  of  any  objeft  rcfledcd  from  the  index  glaft,  and 
again  to  refle£l  thofe  rays  to  the  eye  through  the  holes  of  the  fight 

vanes  K  and  G» 

To 
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To  ai^uft  the  padroni  or  Sextant  for  the  Fan  Obfervation* 

Firft,  the  index  glafs  muft  be  perpendicular  ta  the  plan<!  of  the 
quadrant,  which,  if  not,  you  may  thus  difcover :  hold  the  plane  of 
the  quadrant  in  an  horizontal  pofition,  with  the  index  glafs  near 
the  eye ;  look  right  down  the  quadrant  in  fuch  a  manner  as  to  fee 
the  arch  of  the  quadrant  direA,  and  at  the  fame  time  refleded  by 
the  index  glafs ;  then,  if  the  arch  feen  diredl,  together  with  its  . 
refledted  image,  appear  to  be  in  one  lines  the  index  glafs  is  truly 
adjufted ;  if  not,  it  muft  bereSified  by  meanrof  the  fcrews  placed 
at  the  back  of  the  indejf  glafs:  it  is  cafy  to  difcover  which  way  tHe 
inclination  is,  by  prefRng  the  index  glafs  with  your  thumb  ^hilc 
you  obferve  the  arch. 

Secondly,  The  axis  of  the  horizon  glafs  muft  be  parallel  to  the 
axis  of  the  index  glafs,  if  not  the  error  is  eafily  difcovered  ai3d  rec* 
tified  in  the  fore  horizon  glafs  when  the  index  is  adjufted,  thus : 
bring  ®  on  the  nonius  nearly  to  0  on  the  graduated  archjj  and 
look  dire<£Hy  through  the  fight  vane  at  the  moon  or  any  bright 
ftar,  fo  as  to  fee  the  reflected  image  in  the  horizontal  glafs,  arid  the 
objeft  at  the  fame  time  through  the  unfilvered  part ;  then  niov^ 
the  index  backwards  and  forwards  flowly,  and  obferve  if  both 
images  coincide  or  pafs  behind  one  another,  which,  if  they  do,  the 
axis  of  both  are  parallel ;  which  if  not,  you  fliould  nicely  adjuft  by 
the  two  fcrews  placed  on  the  top  block  of  the  horizon  gla(s,  and 
by  the  lever  on  the  back  of  the  quadrant  or  fextant. 

But  to  adjuft  the  inllruments  by  the  horizon,  hold  the  inftru- 
ment  horizontal,  if  the  real  horizon  and  that  reflected  in  the 
quickfilvered  part  of  the  horizon  glafs  coincide,  it  is  adjufted;  if 
not,  adjuft  by  the  two  fcrews  on  the  top  of  th.^  block  of  the  horizon 
glafs,  and  then  with  the  inftrument  vertical  by  the  lever  on  the 
back  Fig.  II.  remembering  to  place  (D  on  the  graduated  arch  to  0 
on  the  inftrument  before  you  begin. 

If  a  fmall  piece  of  coloured  glafs  fet  in  brafs  (which  I  firft  fixed 
to  a  quadrant  in  179'^)  be  made  to  turn  round  to  the  fight  vane  oc- 
cafionally  to  guard  the  eye,  and  the  fcreens  turned  back,  the  fame 
corredion  may  be  made  by  ufing  the  fun  ihftead  of  the  moon  or 

ftar. 

To  adjuft  the  Quadrant  for  the  Back  Obfervation, 

Find  the  dip  of  the  horizon  for  the  elevation  of  your  eye  in 
Table  VIII.  double  the  dip,  and  advance  the  index  D  as  many  mi- 
nutes  before  o  degrees  on  the  arch  of  the  quadrant,  as  are  equal  to 
double  the  dip:  fere  w  your  index  faft  :  ihi  ft  the  fcreens  for  th^ 
back  obfervation  :— hold  the  plane  of  the  inftrument  upright  with 
the  arch  downwards,  look  through  the  vane  G,  and  if  the  hori- 
zon line  feen  through  the  unfilvered  part  of  the  back  horizon 
glafs  G  coincide  with  the  refleflied  image  of  the  fame,  feen  through 
the  filvered  part  of  the  glafs,  tlie  quadrant  is  rightjy  adjiifted  ;  if 
not,  flacken  the  fcrew  in  the  middle  of  the  lever  behind  the  back 
horizon  glafeG,  and  turn  the  glafs  backwards  or  forwards,  as  re- 
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quired,  till  the  horizon  lines  coincide,  then  tighten  the  fcrevir,  and 
the  quadrant  is  adjufted. 

Jnotber  way  U  adjuftfir  the  Bad  Obfervatlon^ 

Takethc  altitude  of  the  fun*s  lower  limb^  by  the  fore  obferva« 
tion,  when  he  is  nearly  on  the  meridian ;  then  fhift  the  fcreens  as 
quick  as  poflible  for  the  back  obfervation :  if  the  upper  limb  of  th^ 
fun  be  level  with  the  horizon  (allowing  for  double  the  dip)  th^ 
quadrant  is  rightly  ^djufted ;  if  not,  move  the  fcreens  of  the  bacl^ 
horizoh  glafs  G  till  it  is  fo }  repeating  the  operation  till  yovi  find 
the  quadrant  tru>y  adjufted. 

To  take  the  Altitude  of  the  Sun  by  the  Pore  Obfervation.   .< 

The  fun*«  image  at  any  time,  when  hot  much  obfcured  by  clouds, 
tnay  be  feen  as  refleftcd  from  the  unfilvered  part  of  the  horizon 
glafs j  by  looking  through  the  hele  in  the  fight  vane ;  having  put 
the  fcreens  down  to  guard  the  eye,  hold  the  inftrument  vertical, 
atid,  turning  towards  the  fun^  dire£l  the  iight  to  that  part  of  the 
horizon  beneath  the  fun,  and  moving  the  index,  you  may  bring  . 
jdbwn  the  red  image  of  the  fun  towards  the  horizon  ;  if  the  fun's 
image  fhould  be  faint  you  may  turn  back  the  jfcreens,  and  you  can- 
not mifs  it. 

Having  brought  down  the  fun's  image  near  the  horizon,  fwing 
the  quadrant  backwards  and  forwards,  making  your  eye  the  centrq 
of  motion,  and  keep  moving  the  index,  at  the  fame  time,  till  the 
fun's  lower  edge  jiift  touches  the  horizon,  and  you  will  have  the  . 
apparent  altitude  of  the  fun^s  lower  limb  upon  the  arch  of  the  qua- 
drant at  that  inftant.  But  this  altitude  is  greateft  at  twelve  o'clock^ 
when  the  fun  is  on  the  meridian,  from  which  the  latitude  is  de* 
termined ;  but  this  apparent  altitude  requires  the  following  cor-r 
re6iions : 

The  index  error,  if  any,  to  be  added  or  fubtrafted. 
The  dip  of  the  horizon. 
The  fun's  femi- diameter  and  refraftion. 
Thefe  corredions  are  neceffary  to  find  the  true  altitude  of  the 
fun's  centre  nearly,  the  correftion  of  the  fun's  parallax  being  fo 
fmall,  that  it  may  always  be  neglcdlcd  in  determining  the  latitude. 
The  back  obfervation  is  managed  the  fame  as  the  fore  obfervation, 
only  your  back  muft  be  turned  towards  the  fun,  and  the  fcreens 
fliiited  to  the  back  horizon  glafs,  remembering.to  fubtrafl:  the  fun's 
femi-diameter  (if  the  apparent  lower  limb  be  taken)  and  add  th^ 
^ip,  fubtrading  the  eftefl:  of  refradion,  and  you  will  have  the  aU 
titude  of  the  fun's  centre, 

The  cprreftion  for  the  index  error  is  thus :  Turn  down  tho 
fmall  knob  of  brafs  placed  on  the  limb,  to  hinder  the  index  fronx 
going  off  the  arch,  as  it  may  be  in  the  way.  This  corredlion 
maybe  accurately  eftimated  by  taking  the  diameter  of  the  fun^ 
or  any  objeA  before  and  behind  0  on  the  arch  j  that  i«j^^bring 
|he  vpper  liinb  pf  th^  pbjc^  (o  cojn^id^  ^itb  ^e  low^r,  and 
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-Jxatt  the  angle,  then  take  it  on  the  extri  arch,  as  it  is  calleil ;  that 
JS)  bring  the  lower  limb  to  coincide  with  the  upper,  and  note  the^ 
sngle,  half  the  diiierence  of  thefe  two  angles  will  be  the  true  cor- 
-xe^ion  of  the  index  error. 

EXAMPLE. 

Suppofe  the  fun's  diameter  meafures  36  on  thearch^  and  26  on 
the  extra  arch.  The  difference  is  8%  half  which  is  the  error  to  be 
fubtrad^ed,  becaufe  the  diameter  meafures  more  on  the  arch,  or 
gives  the  fun*s  diameter  too  much,  but  had  the  extra  arch  given 
the  greater  angle,  the  error  would  have  been  additive. 

To  taki  the  Altitude  of  the  Moon. 

The  moon's  altitude  may  be  either  taken  by  the  fore  or  back  ob- 
fervation,  exa£Uv  in  the  fame  manner  as  the  fun's  altitude,  only 
here  you  muft  brmg  the  edge  of  the  moon  into  contad  with  the 
horizon,  which  is  round  and  well  defined,  whether  that  be  the 
upper  or  under  edge  :  the  corrections  to  be  applied  to  the  obferved 
altitude  are*as  follow : 

The  index  error,  as  before  dire<3ed,  if  any;  the  dip  to  be  fub* 
traded  in  the  fore  obfervation,  and  to  be  added  in  the  back  ob* 
iervation ;  the  femidiameter  to  be  found  in  the  nautical  ephemeris 
for  every  noon  and  midnight,  at  Greenwich ;  if  very  great  accu* 
racy  is  required,  this  femi-diameter  muft  be  correded  for  the  in- 
termediate time  :  which  being  added  to,  or  fubtra£ted  from,  the 
qbferved  altitude,  will  give  the  apparent  altitude  of  the  centre; 
and  the  moon's  horizontal  parallax  for  every  noon  and  midnight!, 
at  Greenwich,  is  to  be  found  in  the  Nautical  Ephemeris.  This 
muft  be  corredled  for  the  intermediate  time  ;  then  take  the  pro- 
portional logarithm  of  the  moon's  horizontal  parallax  out  of  the 
Nautical  Almanac,  increafeits  index  by  10,  andfubtraSE  the  log. 
co-iine  of  the  moon's  apparent  altitude  from  the  fun ;  the  remain- 
der will  be  the  proportional  logarithm  of  her  parallax  in  altitude; 
from  which  take  the  moon's  refradion  (Table  VII.)  and  the  re- 
mainder will  be  the  corredlion  of  the  moon's  altitude,  which  be. 
ing  added  to  her  apparent  altitude,  will  give  the  true  altitude  of 
her  center. 

To  take  the  Altitude  of  a  Star  by  the  Fore  Obfervattoru 

Set  the  index  at  0,  and  holding  the  plane  of  the  quadrant  ver- 
tical, direft  the  fight  to  the  ftar,  and  at  the  fame  time  look  for  the 
refleded  image  of  the  ftar  in  tl)e  filvered  part  of  the  horizon  glafs  ; 
move  the  index  a  little,  which  will  feparate  the  reflected  image 
from  the  direct  image,  the  former  will  be  eafily  diftinguilhed  from 
the  latter  by  its  motion,  when  you  ftir  the  index ;  continue  to  ad- 
vance the  index,  and  at  the  fame  time  follow  the  refleded  image 
of  the  ilar  with  your  eye,  direding  your  fight  lower  and  lower, 
wid  changing  the  pofitiQn;j9f  the  quadrant  or  fextant^  as  the  image 

S  2  ^ 


I^Ol  9ffSt:RirTieN  ANB  USE  QF 

of  tbe  ft^r  defcends,  till  ypy  have  brought  ic  down  to  the  horizon; 
tJiC  inde;c  will  then  (hew  the  obferved  altitude  of  the  ftar.  The 
corrosions  to  be  applied  to  the  obferved  altitude  of  the  ftar  are  : 
the  index  error,  the  dip  (thefe  two  give  the  apparent  altitude) ;  the 
refradlion  gives  the  true  altitude ;  the  iixed  ftars  have  neither  femi- 
diameter  nor  parallax  worth  notice. 

In  taking  the  altitude  of  a  ftar,  or  the  moon,  by  night,  always 
get  as  near  the  water  as  podible  ;  in  moderate  weather  a  grating 
may  be  flung  over  the^  Ihip's  fide,  and  an  obferver  fit  upon  it  to 
take  the  altitudes  ^'the  fame  may  be  done  to  take  the  altitude  of  the 
fun  in  an  hazy  horizons  for  the  nearer  the  eye  is  to  the  furface  of 
the  water,  the  nearer  the  true  horizon  will  be  to  the  eye. 

Advice  to  Seamen  in  thd  Choice  of  their  Quadrants  and  Sextants. 

The  joints  of  the  frame  muft  bfe  clofe,  without  the  leaft  openr 
ing  or  loofenefs,  and  the  ivory  on  the  arch  and  nonius  inlaid  and 
fixed,  fo  as  not  to  rife  at  the  ends,  nor  above  the  plane  of  the  in* 
ftrumcnt;  all  the  divifions  on  the  arch  and  nonius  muft  be  exceed- 
ing fine  and  ftraight,  fo  that  when  the  index  or  nonius  is  fet  to 
any  divifipn  on  the  arch,  the  divifions^  on  the  line  that  coincide 
may  appear  diftin6t,  for  only  the  firft  and  laft  line  on  the  nonius 
will  coincide  with  the  other  lines  upon  the  arch,  if  the  quadrant  is 
well  divided ;  likewife  try  indifferent  parts  of  the  arch,  if  the  no- 
niuSf  or  index  palate,  cuts  regularly  in  <»rderwith  thofe  on  the 
arch :  if  they  do  not^  the  divifions  are  bad,  and  the  quadrant 
ought  to  be  rejeded. 

Again,  look  into  the  great  fpeculum  or  index  glafs  fiant-ways, 
holding  it  about  ten  or  twelve  inches  from  the  eye,  and  obferve 
the  image  of  iome  diftant  obje£l ;  if  the  image  i^ppears  clear  and 
diftind  in  every  part  of  the  glafs,  the  fpeculum  is  good  ;  but  if  it 
appears  notched,  or  drawn  with  fmall  lines,  the  glafs  is  veiny, 
and  muft  be  rejeftcd,  if  more  images  than  one  of  the  fameobiefl 
are  ieen,  it  ftiews  that  the  two  furfaces  are  not  ground  para)lel  ; 
the  other  fpeculum  may  be  examined  in  the  fame  manner. 

Obferve  the  fun,  or  a  candle,  through  the  dark  glafles  fevcrally, 
holding  the  glafs  about  eight  or  ten  inches  from  the  eye ;  if  thcjr 
are  veiny,  the  objeft  will  appear  notched  at  the  edges,  but  if  clear 
and  well  define  ',  the  glafles  are  good. 

Quadrants,  like  watches,  may  appear  well  to  the  eye,  and  yet 
"be  good  for  little  ;  it  is  therefore  much  better  to  give  two  guineas 
a^id  an  half,  or  three  guineas,  for  a  good  one,  that  will  laft  a  man 
for  life,  than  purcbafe  thofe  wretched  inftruments,  made  up  at  a 
low  price,  which  cannot  be  depended  on. 

Ihe  furprizing  Improvements  made  in  Navigation  finie  the 

Sar  1767,  when  the  firft  Nautical  Almanack  was  publiftied  by 
r.  Maflcelyne,  the  prefent  Aftronomer  Royal,  are  b^ond  the^ 
moft  ianguine  expedbitions  j  and  though  feveral  nations  have  con- 
tributed towards  this  important  end,  the  Englid  have  (by  the  en- 
<9ura2emeut  i^pid  out  by  Parliament)  and  the  great  itoprQy«ments 
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made  in  nautical  inftrumentSt  an<  ciculations)  furpafled  them  all ; 
fo  that  by  the  help  of  the  imprve  fcxtant,  the  Nautical  Alma- 
nack, and  the  Tables  containccin  his  book,  a  (kilful  and  expert 
obfcrver  can  determine  the  lon§tuQ  to  a  degree  of  accuracy  that 
people  unacquainted  with  the  opraton  would  fcarcelj  think  pof- 

fible.  -  no  •      *. 

Hadley's  fextant  is  conftruttK;  on  the  lame  principles  as  the 

quadrant ;  but  as  it  is  ufed  to  meilre  ihe  angular  difl^nce  between 
the  fun  and  m9on,  or  the  moor  nd  &  ftar,  in  order  to  determine 
the  longitude,  the  arch  is  exteicd  to  120®,  for  the  purpofe  of 
meafuring  their  diftance  when/reater  than  90° ;  it  is  alfo  pro- 
vided with  fome  appendages  n<generally  annexed  to  a  quadrant, 
in  order  to  take  the  obfervation^ith  greater  accuracy. 

On  the  adjoining  plate  is  irefented  a  fextant,  the  frame  of 
which  is  generally  made  of  br25  the  arch  BB  is  divided  into  120% 
each  degree  into  three  parts,  oourfe  equal  to  20  minutes,  which 
are  again  fubdivided  by  the  ncus  into  every  half  minute,  or  30 
feconds;  tvery  fecond  divifioiDr  minute,  on  the  nonius,  is  cut 
longer  than  the  intermediate  01 ;  the  nonius  is  numbered  at  every 
fifth  of  thefe  longer  divifions,  m  the  right  towards  the  left,  with 
•  5,  10,  15,  and  20,  the  firft  dion  towards  the  right  hand  being 
to  be  confidered  as  the  index  dfion, 

.   This  is  the  general  way  of  aduating  fextants ;  but  for  obtain- 
ing greater  accuracy,  fome  arivided  as  follow :  the  arch  contains 
1^0^;  each  degree  is  fubdivd  into  4,  of  courfe  equal  to  15', 
which  are  again  fubdivided  bhe  nonius  into  15";  every  fourth 
divifion  or  minute  of  the  no*,  is  longer  than  the  intermediate 
ones  ;  the  nonius  is  numbcredcvery  fifth  of  thefe  long  divifions, 
from  the  right  towards  the  lewith  5,  10,  iS;  the  firft  divifion 
towards  the  right  hand  is  to  confidered  as  the  index  divifion. 
Theprefent  mode  of  dividinje  nonius  of  the  fextant  is  thus  ; 
(beginning  from  the  right  harowards  the  left)  by  taking  fifteen     ' 
divifions  on  the  nonius,  equal  "oucreen  on  the  arch,  confequently 
one  divifion  on  the  arch  will  ced  one  on  the  nonius  by  ^'j,  that 
is,  by  I  of  a  minute,  where  thegrees  on  the  arch  are  fubdivided 
iato  J,  equal  to  15  minutes. 

The  nonius,  till  very  latelyas  divided  as  the  quadrant.    - 

..  In  order  to  obferve  with  atacy  the  contact  of  the  limbs  of 

any  two  objefts,  an  adjuftingew,  L,  is  added  to  the  index,  by 

which  it  may  be  moved  with  aier  regularity  than  it  can  by  the 

hand;  but  this  fcrew  does  noft  until  the  index  is  fixed  by  the 

£nger-fcrew  M.     Caie  fliouh  taken  not  to  force  the  adjuffing- 

fcrew  when  it  arrives  at  eitheittremity  of  its  adjuftment.  When. 

the  index  is  to  be  moved  anyofiderable  quantity,  the  fcrew  M* 

at  the  back  of  the  fextant,  mbe  loofened ;  but  when  the  Index 

i^  brought  nearly  to  the  divifiequired,  this  back  fcrew  (hould  lie 

tightened,  and  the  index  movjradually  by  the  adjufting- fcrew. 

N.  B*  Many  quadrants  han  adjuftirig-fcrew. 

'■'-'■  In 
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In  many  fextants  the  lower  ptof  the  index  glafs^  or  that  neareft 
the  frame,  is  ^Ivered  as  uAialatd  the  back  furface  of  the  upper 
part  painted  black ;  alfo  a  fcrenis  fix^d  at  the  bafe  of  the  index 
glafs,  turning  on  its  axis^  ancmy  be  placed  over  the  iilver  part 
when  the  fun^  rays  are  ilrong  iiwhichcafe  the  image  is  refleded- 
from  the  poHfhed  furface  of  ne  pper  part,  and  the  error,  which- 
might  probably  arife  from  tte  p^es  of  the  glafTes  not  being  pa* 
xallel,  is  thereby  avoided.  > 

There  are  fe vera!  colourd  glaes  at  H,  eaqh  of  which  is  fet  in  z 
different  frame,  turning  on  a  cere ;  they  arc  ufed  to  fcreen  the 
eye  from  the  brightnefs  of  thcijlar  rays,  and  the  glare  of  the 
moon,  and  may  be  ufed  feparaly  or  together,  as  occafion  re- 
quires.   ' 

There  arc  other  fuch  glafles  iced  behind  the  horizon  glafs  at 
F,  to  weaken  the  rays  of  the  funr  moon  when  they  are  viewed 
direSly  through  the  horizon  gh;  the  paler  glafs  is  fometimeis 
ufed  in  obferving  altitudes  at  fea,  take  off  the  ftrong  glare  of  the   ' 
horizon. 

The  fextant  is  furniflied  y^ith)lain  tube,  without  any  glaffes  ; 
and  to  render  the  objefts  ftill  m<  diftinS,  it  has  two  telefcopes, 
one  reprefenting  the  objefls  eredor  in  their  natural  pofition,  the 
other  fhe  wing  them  inverted;  ias  a  large  field  of  view,  and 
other  advantages  ;  a  little  ufe  wfoon  accuftom  the  obferver  to 
the  inverted  pofition,  and  the  Irument  will  be  as  readily  ma- 
naged by  It  as  the  plain  tube  aloj  By  a  telefcope  the  contact  of 
the  images  is  more  perfectly  diftbilhed ;  and  by  the  place  of  the 
images  in  the  field  ©f  the  telefcoit  is  eafy  to  perceive  whether 
the  fextant  is  held  in  the  proptrane  for  obferving.  By  Aiding 
the  tube  that  contains  the  eye-^es  in  the  infide  of  the  other 
tube,  the  object  is  fuited  to  differ  eyes,  and  made  to  appear  per- 
fe£lly  diftincl  and  well  defined. 

The  telefcopes  are  to  be  fcred  into  a  circular  ring,  at  K  ; 
this  ring  refts  on  two  points  aga:  an  exterior  ring,  and  is  held 
thereto  by  two  fcrews ;  by  turn;  one  and  tightening  the  other, 
the  axis  of  the  telefcope  may  b<t  parallel  to  the  plane  of  the 
fextant.  The  exterior  ring  is  fil  on  a  brafs  ftem  that  Aides  in  a 
focket,  and  by  means  of  the  fcrei,  at  the  back  of  the  fextant,  it 
may  be  raifed  or  lowered  fo  as  t4ove  the  centre  of  the  telefcope 
to  point  to  that  part  of  the  horizglafs  which  fliall  be  judged  the 
mod  fit  for  obfervation. 

A  circular  head,  containing  jlate,  in  which  there  are  three 
coloured  glaffes,  and  a  fourth  t  is  open,  fometimes  accompa* 
nies  this  fextant.  This  head  is  be  fcrewed  on  the  eye-end  of 
the  tube,  or  on  that  of  either  fcope.  The  edge  of  the  plate 
projefts  a  little  beyond  the  heai  pne  fide,  and  is  moveable  by 
the  finger,  fo  that  the  open  rinpr  any  of  the  coloured  glaffes, 
may  be  brought  between  the  ejlafies  of  the  telefcope  and  the 
eye. 

To  tbefe  are  addedj  a  fmall  W^driver  to  adjuft  the  fcrews, 

and 
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and  a  magnifying  glafs  taread>ff  the  obfer^tion  with  greater 
accuracy. 

The  jtdjuftments  of  a  Sextant  vt  to  fet  the  index  and  horizon- 
glafles  perpendicular  to  the  planof  the  inftrument,  and  their  planes 
parallel  to  each  other ;  by  the  fne  method  as  the  quadrant,  only 
screwing  on  the  plain  tuoe  or  tefcope ;  alfo  to  fet  the  axis  of  the 
telefcope  parallel  to  the  plane  oche  inftrument  \  each  of  thefe  par^ 
ticulars  muft  be  examined  befoj  an  obfervation  is  taken,  and  the 
adjuftments,  if  requifite,  be  mae. 

For  corrcdling  the  index  erro.  fee  the  rules  for  adjufting  Hadley's 
Quadrant. 

To  fet  the  Jxis  of  the  Telefcope  arallel  to  the  Plane  of  the  Sextant. 

In  meafuring  angular  diftanss,  the  line  of  fight,  or  axis  of  the 
telefcope,  (hould  be  parallel  t  the  plane  of  the  inftrument,  as  a 
deviation  in  that  refpefl  will  ccafion  a  confiderable  error  in  the 
obfervation ;  and  this  is  mod  enfible  in  large  angles.     To  avoid 
which,  an  inverted  telefcope  t  ufcd,  in  whofe  field  there  arc  placed 
two  wires  parallel  to  each  oter,  and  equidiftant  from  the  centre  ; 
to  which  are  fometimes  ailde(two  others,  at  right  angles  to  thefe, 
but  parallel  to  each  other.   By  means  of  thefe  wires  the  adjuft- 
ment  may  be  made  thus :  fcrw  on  the  telefcope,  and  turn  the  tube 
containing  the  eye  glafs,  tillthe  wires  are  parallel  to  the  plane  of 
the  inftrument ;  then  take  tvo  obje£ls,  as  the  fun  and  moon,  or  the 
moon  and  a  ftar,whofe  angtlar  diftance  muft  not  be  lefs  than  90^, 
becaufe  the  error  is  moreeafily  difcovered  when  the  diftance  is 
great ;  bring  them  exadjy  hto  conta^5^  on  the  wire  which  is  neareft 
the  plane  of  the  inftrumcit,  and  fix  the  index ;  then,  by  altering 
a  little  the  pofition  of  th;  fexfiant,  bring  them  to  appear  on  the 
wire  fartheft  from  the  plaie  of  the  inftrument ;  if  they  remain  ftill 
in  conta£(,  the  axis  of  tie  telefcope  is  parallel  to  the  plane  of  the 
fextant;  but  if  the  limb  of  the  two  obje^Sts  appear  to  feparate  at 
the  further  wire,  it  flieivs  that  the  objedt-end  of  the  telefcope  in- 
clines towards  the  plans  of  the  fextant ;  this  muft  be  reftified  by 
tightening  the  fcrew  leareft  the  fextant,  which  is  attached  to  the 
ring  that  holds  the  telecope,  having  previoufly  flackened  the  fcrew 
fartheft  from  it.     If  the  images  overtop  each  other  when  brought 
to  the  wire  fartheft  from  the  fextant,  the  objeft  end  of  the  tele- 
fcope is  inclined  from  the  plane  of  the  fextant,  and  muft  be  refli- 
fied  by  flackening  the  fcrew  neareft  the  fextant,  and  tightening 
the  other.     Repeat  this  operation  till  the  contadl  be  rendered  per- 
fect on  both  wires,  the  axis  of  the  telefcope  will  then  be  truly  ad- 
juftcd. 

To  obferve  the  angular  Dlflancs  between  the  Sun  and  Moon. 

Screw  on  the  inverted  telefcope,  placing  the  wires  parallel  to  the 
plane  of  the  inftrument;  then  turn  down  the  fcreens,  according  to 
the  brightnefs  of  the  fun  j  place  the  indec  at  O  on  the  arch,  and  if 
the  fun'si  image  be  very  bright,  turn  up  the  fcreen  before  the  hori« 

son 
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zon  glafs^  and  with  the  fcrew  S,  ifc  the  tclefcopcto  thetranfpa- 
rent  part  of  thb  horizon  glafs.  hving  done  this,  hold  the  fex,- 
Unt  fo  that  its  plane  may  pafs  thr<gh  the  two  obje<3s  :  if  the  fun 
5e  to  the  right  hand  of  the  moon^ne  fextant  is  to  be  held  with  it$ 
face  upwardis ;  but  if  it  be  to  the  ft  hand,  the  face  is  to  be  held 
downwards.  With  the  inftrumei  in  this  poiition,  look  diref^ly 
at  the  moon  through  the  telefcopi  and  move  the  index  forward, 
till  the  fun's  image  is  brought  naly  in  contact  with  the  moon's 
neareft  limb ;  then  fix  the  index  b  the  fcrew  under  the  fextant^ 
and  make  the  contad  perfedl  by  mans  of  the  adjufting-fcrew  3  at 
the  fame  time  move  the  fextant  flwly^  making  the  axis  of  the 
telefcope  the  centre  of  motion,  b  which  means  the  objeAs  will 
pais  each  other,  and  the  contadl  benore  accurately  difcriminated^ 
The  index  will  (hew  the  obferved  iftance  of  the  fun  and  moon's 
neareft  limbs,  which  you  will  read  ifF with  a  magnifying  glafs. 

Second  MJjod. 

It  will  perhaps  be  more  eafy  for  tbfe  who  are  not  accuftomed  t6 
make  obfervations  of  this  kind,  tofind  the  diftance  nearly,  and 
fttting  the  index  forward  to  it,  to  loa  diredly  towards  the  moon 
holding  thp  inftrument  as  before  ;  tbfun  will  then  appear  nearly 
in  conta<ft  with  it,  and  is  to  be  made  ^rfed  by  the  method  above- 
mentioned.  In  the  Nautical  Ephemris,  the  diftance  of  the  fun 
and  moon  is  fet  down  for  every  three  iours  of  time  at  Greenwich 
on  fuch  days  as  the  moon  is  npt  more  ban  120®,  nor  lefs  than  40* 
diftant  from  the  fun,  and  may  be  founcfor  any  intermediate  time- 
by  taking  proportional  parts  ;  from  thee  diftances  you  may  com* 
pute  roughly  their  diftance  at  the  time  cf  obfervation,  thus :  Turn 
the  {hip's  longitude  into  time  by  Tab.  XVI.  and  add  it  to  the  time 
of  obfervation,  if  the  longitude  be  wcft^  but  fubtraft  it  if  the  lon- 
gitude be  eaft,  the  fum  or  difFerence  willgive  the  time  at  Green- 
wich ;  then,  by  the  Ephemeris,  find  th<  diftance  nearly  at  that 
time,  from  which  fubtradt  30  minutes  for  the  fun  and  moon's  fe- 
mi-diametcrs,  and  the  remainder  will  give  the  diftance  of  their 
neareft  limbs  at  the  time  of  obfervation. 

If  a  number  of  obfervations  are  to  be  taker,  the  following  method 
will  not  be  found  unacceptable  :  Having  brought  the  objedts  into 
contadl,  as  before  direfted,  and  noted  down  iheir  apparent  angular 
diftancej  advance  or  draw  back  your  index  |wo  or  three  minutes 
according  as  the  objefts  are  receding  or  approaching,  and  wait  till 
they  agam  come  into  contad^,.  repeating  the  operation  as  often  as 
judged  neceflary,  ufmg  the  mean  of  all  the  obfervations  to  de- 
termine  the  longitude.  This  method  will  be  found  eafy  and  ac 
curate. 

NoTB.— The  conta<a  of  the  limbs  muft  always  be  obferved  in 
themiddle^  betwten  the  parallel  wires* 

To  tbferve  the  Diftana  between  the  Moon  and  a  Star. 

Turndown  the  Iighteft  fcreen  before  the  index  glafs,  and  direcft 
the  telefcope  to  the  ft*r,  holding  the  fextant  in  its  proper  pofition. 


as 


HADLBlr's  <^ADKANT  AND  SEXTANT.  I45 

ts  hthrt  clireded ;  then  move  the  index  forward,  till  the  refleded 
image  of  the  moon  is  feen  in  the  telefcope ;  by  moving  the  inflru- 
ment  flowly  ap  and  down,  the  moon  will  appear  to  rife  and  fall  by 
the  ftar.  The  round  and  well  defined  limb  of  the  moon,  whether 
it  be  lieareft  or  fbrtheft  from  the  ftar,  muft  be  brought  into  contaft 
with  it.  When  the  obje£l  to  be  feen  by  refledion  is  to  the  right 
hand  of  that  to  be  feen  by  dire£l  vifion,  the  inftrument  is  held  with 
its  face  upwards ;  but  when  the  object  to  be  feen  by  reflection  is  to 
the  left  hand  of  that  feen  diredly,  the  inftrument  is  held  with  its 
face  downwards.  Having  brought  the  obje£b  into  contaA,  the  no- 
nius will  Ihew  the  obferved  angular  diftance. 

If  the  diftance  between  the  moon  and  one  of  the  ftars  fet  down 
in  the  Ephemeris  for  finding  the  longitude,  is  to  be  obferved,  their 
diftance  maybe  roughly  calculated  as  before  directed,  to  which  fet 
the  index ;  then  look  through  the  telefcope,  and  diredl  the  fight  to 
the  ftar,  which  is  generally  a  bright  one,  and  lies  in  a  line  nearly 
perpendicular  to  the  horns  of  the  moon,  either  to  the  eaftward  or 
weftward,  as  denoted  in  the  Ephemeris;  then,  holding  the  inftru* 
mentin  the  plane  of  the  twoobjedls,  give  it  a  flow  motion  up  and 
down,  and  if  the  moon's  image  come  in  the  field  of  the  telefcope, 
it  is  a  proof  you  have  taken  the  right  ftar,  a»  no  other  in  that  dl- 
redion  will  correfpond  in  diftance  to  it. 

After  the  diftance  is  obferved  between  the  fun  and  moon,  by  s( 
fextant  or  quadrant,  there  ftill  remains  to  be  made  fome  corredions 
to  obtain  the  true  diftance ;  the  corredions  are  thofe  for  pa« 
rallax,  refradiion,  and  femi-diameter. 

The  dip  of  the  horizon  is  an  angle  made  with  the  height  of  the 
eye  of  the  obferver  and  the  vifible  horizon,  and  which  makes  the 
angle  of  celeftial  objeAs  appear  higher  than  they  really  are  by  the 
amount  of  the  corre^ion  round  in  Table  VIII*  and  which  is  to  be 
fubtraded  from  all  altitudes. 

PARAJLXAX. 

The  parallax  of  the  fun  and  moon  is  the  difference  of  the  altitude  of 
either  objed^,  if  obferved  at  the  fame  moment  of  time  from  the 
centre^  and  from  the  fur/ace  of  the  earth.  The  parallax  of  the 
heavenly  bodies  is  greateft  when  in  the  horizon  ;  hence  called  the 
horizontal  parallax.  That  of  the  moon  is  fet  down  in  the  Nauti* 
cal  Almanack  for  every  noon  and  midnight,  but  may  be  found  for 
any  intermediate  time  by  taking  proportional  parts.  The  fun's 
mean  parallax  being  only  8".6,  is  feldom  attended  to  in  nautical  cal- 
culation, except  when  his  altitude  is  taken  to  determine  the  true 
time,  or  the  angular  diftance  to  determine  the  longitude.  The 
ftars,  on  account  of  their  great  diftance  from  the  earth,  have  no 
fenfible  parallax ;  the  parallax  of  the  fun  and  mooncaufing  them 
to  appear  lower  than  they  really  are,  it  is  evident  this  correction 
muft  be  added  to  the  apparent  altitude  of  the  fun  and  moon,  in 
order  to  obtain  their  true  altitade.  This  will  be  better  illuftrated 
by  the  plafe  facing  page  14&    Let  C  reprefent  the  centre  of  the 
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earth ;  a,  o,  e,  part  of  the  moon's  orbit  j  b,  d,  g,  part  of  the  fun's^ . 
orbit ;  U  K  P^  ^^  ^^^  ftarry  heavens.    Now»  to  a  fpeftator  at  019^ 
upon  the  furface  of  the  earth,  let  the  nK>on;appearat  e,  in  the  ho- 
rizon of  m,  and  it  will  be  referred  to  f ;  but  if  viewed  from  tbr 
centre,  c^  it  will  be  referred  to  h.    The  difference  between  thefe 
places,  ,or  the  arch  f,  h,  is  called  the  horizontal  parallajc,  and  the 
angle  m,  e,  c,  the  paraladic  angle.    The  parallax  will  be  greater 
or  lefs,  according  to  the  diftance  of  the  obje&s  from  the  earth; 
thus,  the  parallax  f,  h,  of  e,  is  greater  than  the  parallax  f,  n,  of  g, 
and  with  refpe£t  to  the  fame  objeft,  it  is  evident  when  it  is  in  the 
horizon,  the  parallax  is  greateft,  ^nd  that  it  diminiihes  as  the  ob^- 
je6t  approaches  the  zenith,  where  it  vanifhes.    Thus  the  hori- 
zontal paraUax  of  e  and  g  is  greater  than  the  parallax  in  altitude  of 
•  and  d ;  but  the  objeds  a  and  b,  as  feen  from  m,  the  furface,  or  c^ 
the  centre,  appear  in  the  fame  place,  1,  or  the  zenith. 

Having  the  earth's  feml-diameter,  and  the  parallax  of  any  of  the 
planets,  &ir  diftance  may  be  found  thus ;  As  the  tangent  of  the 
parallax  :  is  to  the  earth's  femi-diameter  in  miles  :  :  fo  is  radius  i 
to  the  diftance. 

Having  the  diftance,  the  parallax  in  altitude  is  found  thus  :  As 
the  diftance  :  is  to  radius ; :  fo  is  the  earth's  femi-diameter :  to  the 
tangent  of  the  parallax. 

REFmACTION. 

From  various  experiments  it  hath  been  found  that  the  ra3r$  of 
light  paffing  through  the  atmofphere,  are  bent  out  of  their  ftrait 
courfe  into  an  elliptic  curve-line,  from  whence  it  follows,  that  all 
heavenly  bodies,  except  when  they  are  in  the  zenith,  appear  higher 
than  they  ought  to  do,  and  the  more  fo  the  nearer  they  are  to  the 
horizon,  where  they  are  nearly  33  miles.  This  apparent  eleva- 
tion of  the  heavenly  bodies  above  their  true  height  is  called  the 
Refradion,  therefore  all  apparent  altitudes  obferved,  muft  (after 
the  dip  has  been  allowed  for)  be  reduced  to  their  true  altitudes  by 
the  correftion  found  in  Table  VII.  which  muft  be  fubtrafted  from 
the  apparent  altitude,  or  added  to  the  zenith  diftance,  in  order  to 
obtain  the  true  altitude. 

NoWf  fmce  parallax  makes  all  objeSs  appear  lower  than  they 
really  are,  and  refradion  n^akes  them  appear  higher  than  they 
are,  it  is  evident  that  the  true  altitude  of  an  objeA  cannot  be  ob- 
tained without  correding  the  obferved  altitude  for  the  difference  of 
thefe  two  fums. 

SEMI-DIAMETER. 

The  moon's  femi>diameter  is  fmalleft  when  in  the  horizon,  and 
jncreafing  as  (he  approaches  the  zenith,  where  it  is  greateft ;  as 
Ihe  is  then  nearer  the  fpeclator  by  the  earth's  femi-diameterr  This 
augmentation  is  fet  down  in  Table  X«  Another  reafon  of  the 
apparent  augmentation  and  diminution  of  the  moon's  femi-diame- 
ter iS|  that  file  jhotcs  round  the  eairth  in  an  orbit  not  circular,  but 
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cUiptiCy  and  is  oonfequently,  at  difierent  parts  of  her  orbit,  nearer 
tOy  or  farther  from  the  earth,  which  occaiions  an  apparent  aug- 
mentation or  diminution  of  her  femi-diameter ;  on  which  account 
her  femi-diameter  and  horizontal  parallax  for  every  noon  and  mid- 
night are  fet  down,  page  7,  of  the  month,  in  the  Nautical  Alma- 
nack, and  may  be  found  for  any  intermediate  time  by  taking  pro>* 
portional  parts* 

It  is  evident,  that  to  obtain  the  true  angular  diftance,  the  ob* 
ferved  diftance  muft  btf  correAed  for  the  femi-diameter  of  the  ob- 
jects. If  the  neareft  limbs  of  the  fun  and  moon  are  obferved,  the 
fumof  the  femi-diameters  muft  be  added  i  if  the  furtheft  limbs  are 
obferved,.  the  fum  muft  hc/ubira^edfrom  the  obferved  diftance,  to 
obtain  the  diftance  of  their  centres.  The  lame  rules  hold  gaod  in 
refped  to  adding  or  fubtrai6ling  the  moon's  femi-diameter,  accord- 
ing as  her  neareft  or  furtheft  limb  is  ufed  when  the  obfervation  is 
made  between  the  moon  and  a  I;:tf ,  obfervinp;  that  the  ftar  has  no 
iemi-diameter. 

To  work  an  Obfervationyorto find  the  Latitude  oj  a  P'u  -.  hy  the  Tables 
of  the  Sun  or  Starts  Declination^  and  the  Zenith  L-jiance. 

The  latitude  of  any  place  is  its  diftance  from  the  equator,  either  ^ 
north  or  fouth,  counted  in  degrees,  &c.  upon  an  arch  of  the  meri- 
dian, contained  between  the  zenith  and  the  equator. 

The  zenith  is  that  point  dire£Uy  over  our  heads,  and  is  90  de* 
grees  diftant  from  the  horizon. 

The  zenith  difbnce  is  the  diftance  of  any  objevSl  from  the  point 
AxteBXy  over  our  heads,  which  is  always  the  complement  of  the 
altitude;  it  is  faid  to  be  fouth,  if  the  fun  or  ftar  be  fouth,  and  north^ 
if  the  fun  or  ftar  be  north  of  the  obferver. 

To  the  obferved  altitude  add  the  difference  between  the  fe* 
mi>diameter  and  the  dip,  the  fum  will  be  the  apparent  altitude  of 
the  fun's  centre ;  but  muft  be  fubtra<3;ed  if  a  back  obfervation  is 
Ufed. 

From  the  apparent  altitude  fubtrad  the  refraAion,  the  remainder 
will  be  the  true  altitude  of  the  fun's  center :  this  being  fubtraddl 
from  90  degrees,  gives  the  true  zenith  diftance,  with  which,  and 
the  declination,  the  latitude  is  found  by  the  following  rules. 

See  Globe,  feeing  page  45. 

Note.  For  the  dip  and  refradion,  fee  Tables  8  and  7. 

ift.  When  the  fun  or  fbr  is  in  the  zenith,  the  declination  is 
the  latitude ;  and  is  of  the  fame  name  as  the  declination,  north  or 
fouth. 

2d.  When  the  fun  or  flar  is  on  the  equator,  confequently  hath 
no  declination,  the  zenith  diftance  is  the  latitude  of  the  place  :  if 
the  zenith  diftance  be  fouth  the  latitude  is  norths  but  if  north,  the 
latitude  fouth. 

3d.  When  the  zenith  diftance  is  north,  and  declination  north, 
^f  they  be  both  equal,  you  are  on  the  equator^  therefore  in  no  la« 
titude. 
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4th«  When  the  zenith  diftance  is  fouth,  and  declination  foutliy 
then,  if  the  zenith  diftance  is  equal  with  the  decUnation^  you  arn 
on  the  equator. 

The  foregoing  need  no  examples. 

I  ft.  But,  when  the  zenith  diftance  is  fouth,  and  the  declination 
north,  the  declination  added  to  the  zenith  diftance  gives  the  btt<^ 
tude  north.  • 

Id.  When  the  zenith  diftance  is  north,  and  the  declinatbii 
fouth,  the  declination  added  to  the  zenith  diftance  gives  the  lat|» 
tude  fouth. 

3d.  When  the  zenith  diftance  is  (buth,  and  the  declination 
fouth,  if  the  zenith  diftance  is  mbre  than  the  declination^  fubtraS: 
the  declination  from  it,  and  the  remainder  gives  the  latitude  north. 

4th.  When  the  zenith  diftance  is  north,  and  the  declination 
north,  if  the  zenith  diftance  be  more  than  the  declination,  fubtraA 
the  declination  from  the  zenith  diftance,  the  remainder  is  the  lati* 
tude  fouth. 

5th.  When  the  zenith  diftance  is  north,  and  the  fun  hath  north 
declination,  the  zenith  diftance  being  leb  than  the  declination, 
fubtra£ting  the  zenith  diftance  fromthcf  declination,  gives  the  lati«- 
tude  north. 

6th«  When  the  zenith  diftance  is  fouth,  and  declination  fouth, 
if  the  zenith  diftance  is  lefs  than  the  declination,  the  zenith  dif- 
tance fubtraded  from  the  declination  gives  the  laritude  fouth  ;  for 
it  is  plain  in  thefe  two  laft  cafes,  the  obferver  is  between  the  fun 
and  equator. 

The  preceding  fix  rules  are  exemplified  in  their  regular  order 
below. 

EXAMPLE  I. 

Suppofe,  on  the  4th  May,  1806,  the  al- 
titude of  the  fun's  lower  limb  to  be  $6^  30' 
fouth,  the  ey  being  elevated  16  feet  abore 
the  furface  of  the  fea.  Required  the  lat. 
in?  •    /    - 

Obf.  alt. fun's  LI.        -      56300 

Sun's  apparent  altitude     56  4^  o 
Refradion  fubtraA.  o    t  o 


Sun's  true  altitude 


56  41  o 
90    o  • 


Zenith  diftance 
Declination  added 


P  33    If  C>  South.  — ^-.^^^j::— — 

-  15  51  o  North.  With  the  chord  of  60  dcfcribf  a  circle 
■■"■~~*"  VT  t  *•  reprefent  the  meridian ;  through  the 
Latitude  -  •  •  49  «o  o  North,  center  draw  the  diameter  EQ*  to  repre- 
fent the  equator,  and  at  right  aneles  thereto,  another  diameter ;  mark  the  upper  end» 
NP.  for  the  north  pole,  and  the  lower,  SP.  for  the  fouth  pole ;  fet  off  the  declina- 
tion, 15''  SS'»  taken  from  the  line  of  chords,  from  £  to  D ;  take  from  the  line  of 
chords  the  zenith  diftance,  33^  19',  and  fet  it  off  from  D  to  ;^  Then  will  £Z  mnar 
liire  on  the  line  of  chords>  49^  lo'i  the  latitade.  required. 
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EXAMPLE  II. 
Svppofe,  on  the  I4tk  fan.  iSo6,  the  me- 
ridian altitude  of  the  fuii't  lower  limb  was 
found  to  be  46*  ao'  north,  the  elevation  of 
the  eye  beinr  16  feet.  iUquired  the  lati- 
tude? '•    '   // 

Sun*8  obferved  altitude 
Semi-dia  16'  o^ 
Dip    -40 


'49 


46  ao  o  North. 


Add 


DiC        12  o 
Apparent  altitnde 
Kefradion     - 

Sim*8  true  altitude 


46  z%  o  Hordi* 
o   z  o 


4631  o 
90  00 


Zenith  diftance 
Declination 

Latitude 


43  29  o  North*        Draw  the  figure  as  before ;  take  the 

az  23  o  South,    declination,  ai*  20',  from  the  line  of 

«— »  chords ;  fet  off  from  £  towards  the  fouth 

*  '     64  52  o  South.    pele»  to  D;  take  the  zenith  diftance 

on  the  line  of  chords,  and  fet  it  from 
D  to  Z ;  then  will  MZ^  nueafured  on  the  fame  line  of  chords,  be  the  latitude  required. 

EXAMPLE  UI. 

Suppofe,  on  the  20th  Jan.  x8o6,  the  meri- 
dian altitude  of  the  fun's  lower  limb  to  b^ 
42**  30'  fouth,  the  eye  being  elevated  26 
feet  aboTe  the  water.  Required  the  ^^t. 
Sun's  obferved  altitude  '  42  30  o  South. 
Semi-dia.  id'o"!  -^i- 
Dip     .      40  J       Diflt    0120 

Sun's  apparent  altitude 
Refradion     -    -     -   •< 

Son's  true  altitnde 


42410 
90  oe 


47  '9  o  South. 
20  12  o  South* 


^ 

^<T«] 

F***^^Vs,^ 

/ 

Nv 

I 

* 

\ 

R 

m 

'    CM 

I 

\ 

X 

^"^^-^-S 

?. — ^ 

Draw  the  figure  as  before ;  fet  off  the 


Zenith  diftance 
Declination 

Latitude  -  -  •  27  7  o  North,  declination,  2^  12',  from  E  towards 
the  fouth  pole  to  D.  Secondly,  £01  off  the  zenith  diftance,  47°  19',  contra  from  D 
towards  the  north/ to  Z;  then  wilKEZ  meafure  on  the  line  of  chords  27^  y',  the  la- 
titude. 

EXAMPLE  IV. 

Suppofe,  in  x8o6,  the  altitude  of  the  ftar 
Aldebaran,  when  on  the  meridian,  be  found 
40®  27' north,  when  the  ded.  is'  16*  6^35*' 
north}  the  eye  being  elevated  20  feet  above 
thefea.  Required  ue  lat  ?  **  '  f 
Obferved  altitude  -  40  27  o 
Dip  for  20  feet  -  040 

Apparent  altitude 
Keuradion 

^St^'s  true  altitude      - 


Zenith  ^ftanee       •  # 
tor'i  dcrlin^ition        « 

JLiatitude  • 


40  a2  o  North, 
90  o  o 

49380 

^'  x/ra^r  inc  figure  as  uciurc  j  ici.  un  •••— - 

33  3»  »5  South.   ftar»8  dcdioation,  i^*'  df  ^s"  ^xwcv^^"^ 


Draw  the  figure  as  before ;  fet  off  the 


»s» 


/ 


DESCRIPTION  AND  USB  OF 


I>;  next  ftt  ^  the  zenitb  diftaiice49°  l%\  from  D  to  Z ;  then  will  ZE,  meafvred 
llie  line  of  chords,  be  33^  ^  15^,  the  kticade  reqntred^  which  ts  fouth; 

EXAMPLE  V. 

Snppofe  the  fun's  trnc  meridian  altitude 

to  be  64**  2c/  fouth,  and  his -declination 

J4°  Kf  fettth,  the  latitude  is  required  \ 
,.  0*1* 

W^foh  true  inerid.  alt,        ^4  lo  o 


^^ich  diftanee 
$Qn*s  declin.  fubtrad 

latltiide         ^ 


%K  40  o  Smith. 
iJiaooSoath. 

XI  aoo  North* 


EXAMPLE  VL 

''  elteOytiietnie  altitude  of  the  fnn^scen- 
ter,  64^  ifif  north,  and  the  fun's  declinatioo;^ 
I4<'  v/  north.    Required  the  latitude  } 

64000 


Siui*8  true  mcrid.  alt. 

Zenith  diftanee        « 
Sun's  dechnat.  north 

Latitude       ^ 


S5  40  o  Nortji* 
24200 


XX  aooitontlL 


EXAMPLE  Vn. 
V  Given,  £he  tme  meridian  altitude  of 
the  fun's  center  8a**  xo'  north,  and  the  de« 
clination  a3®  north.    Required  the  lati* 
tnde?  .    •    '    ^ 

Obfenred  altitnde  Sa  xo  o 

9000 


Zenith  diftanee 
Declination 

Latitude 


7  50  o  North, 
A3   00  North. 

xj  xo  o  North. 


In  the  tw«  laft  examples  It  is  plain  th*  obftrrer  is  between  the  fun  and  tkt 
•quator, 

Suppofe  on  the  12th  of  March  1806,  by  a  back  obfervation,  tho 
obferyed  altitude  of  the  fun  is  2^"  12'  fe^h^  the  eye  being  40  feet 

above 


hadlet's  quao&ant  and  sextant*    tSi 

above  the  horizon,  required  the  latitude  in  the  longitude  of  64^ 
eaft:  and  64^  weft. 


Sati*8  obf.  alt  25<*}2'S. 

O  Semi-dia.    16  j  g^^  ^  ^^ 

App.ald.  -  2J.34 

Hefradion  •  2 


San*8  obf.  alt.  ss^'ia^ 


Dip 

App.  alti« 
Refrac. 


Trucalti.  -  25  3  a     JTrucaUi; 

90  00     I 

True  zenith  dift.  64  28N.  True  zenith  dif. 

Dec.  li  3  281  Dec.  12  328] 

Cor.  for  64^  Bflong.  ,    ^  V  3  32  S  Cor.  for  64W.  long._      \ 
From  Table         ^  +  ^  J  By  Table  "  +  J 


Lat.  in  68  ooN 


Lat.  in 


»5  34 

z  '  - 

*5  3« 
90  00 

6428N 
'1 

67  5«N 

As  the  declination  in  the  tables  is  calculated  for  the  meridian  of 
Greenwich,  it  is  plain  that  when  a  (hip  is  to  the  eaftward,  and  the 
declination  decreafing,  it  muft  be  more  at  the  (hip  than  at  Green- 
wich ;  confequently  the  proportional  parts  of  the  daily  difference 
muft  be  added  to  the  declination  of  that  day ;  but  when  the  (hip  is 
to  the  weft  ward  of  London,  the  proportional  parts  muft  be  fub- 
tra£ted,  to  find  the  true  declination  at  the  place  of  obfervation  ; 
but  had  the  declination  been  increafing,  the  proportional  parts 
muft  have  been  fubtta£ted  when  to  the  eaftward,  and  added  when 
to  the  weftward,  to  obtain  the  true  declination  at  the  (Hip ;  whencd 
it  follows,  that  no  latitude  can  be  truly  afcertained  without  find- 
ing the  fun's  declination  at  the  place  of  obfervation,  as  above, 
which  is  but  too  often  negle£led« 

Here  it  may  be  obferved  alfo,  that  in  a  back  obfervation,  the 
fun  being  brought  over  theobferver's  head,  the  upper' edge  appears 
to  him  the  lower  one ;  and  though  the  fun  appears  to  the  fouth  of 
him,  yet  the  zenith  diftance  is  north.  The  fame  may  be  obferved 
if  he  is  north  of  tbe  fun.  The  back  obfervation  is  feldom  uie j, 
unlefs  there  is  a  high  land,  or  other  obftrudions,  between  the  ob- 
ferver  and  the  fun. 

The  foregoing  rules  are  for  obferving  the  fun,  or  a  ftar,  when 
they  are  at  the  ^reateft  altitude,  or  upon  the  meridian  above  the 
pole  ;  but  as  in  fome  parts  of  the  earth  the  fun  does  not  fet  for  fe- 
veral  days,  and  fome  ftars  never  fet,  in  that  cafe  they  may  be  ob- 
ferved when  they  are  at  the  loweft^^or  upon  the  meridian  below 
the  pole.     To  work  which  obfervation,  take  the  following 

Rule. — Add  the  complement  of  declination  to  the  true  meri- 
dian altitude,  the  fum  is  the  latitude,  of  the  fame  name  that  the 
declination  18  of.    ' 

.  Suppofe,  on  the  X2tb  of  JfUie,  1806^  aniibferver  in  a  high 

northern 


15*  •      ,      or  HADXfeY^S  ^AD&AHT. 

northern  Iafi{tnl«|  65^  weft  of  Greenwich,  his  eye  beingfaS  feet  above 
the  level  of  the  fea,  fhould  obferve  the  aUItude  of  the  fun's  lower 
limb  on  the  meridian  below  the  poIe»  to  be  8*  15'  fouth,  by  a  fore 
obfervation.     Requir,ed  ithe  latitude  i 

The  fun  being  obferved  below  the  pole,  it  muft  have  been  at 
t%  hours  pad  noon,  at  the  place  of  obfervation ;  and  that  place 
being;  65^  weft  of  London  r:4  hc^irs  20'  later  than  at  London^  it 
muftoe  16  hours  20  minutes  paft  noon  at  London. 
•  Sun's  dcclin.  12th  June,  23®  8'  N. 

13th  ditto,  23 .  12  N. 

Diff:    -04 
Correc.  for  65"*  weft  of  Greenwich,  Tab.  18.  o*c»  53S  a  .^ 

Dccl.12thjune.238    o/^"**' 

Corred.  declin.    23  8  53  North. 
Sun's  obferved  alt  8**  15'  o" 
From  feaii-dia«  16 — ^5  dip,  diffl  one  add* 

Apparent  altitude     8  26  o 
Refra£Uon  fubtr.     060 


True  merid.  alt.      8  20  O 
Cempl.ofS.'sdec.66  51  7 


^ 


75  II  7  North. 
At  fea  I  took  the  altitude  of  the  north  polenfiar,  when  on  the 
meridian  below  the  pole,  and  found  it  46^  2i'.     Required  the  lat.  i 
Mer.  alt.      -        46*2i'o'' 
Compl.  of  decl.        i  43  50  North. 

Latitude  in        48  4  50  North. 
The  pole  ftar  is  the  laft  in  the  tail  of  the  Little  Bear,  and  is 
known  by  two  ftars  always  pointing  to  it,  commonly  called  the 
Pointers.     How  to  find  and  know  the  ftars,  will  be  further  elu* 
cidated  when  we  come  to  treat  of  finding  the  longitude  at  f^a. 


OF  THE  VARIATION  OF  THE  COMPASS. 


THE  variation  of  the  compafs  is  an  arch  of  the  horizon  con- 
tained between  the  meridian  of  the  place  and  the  magnetic 
meridian,  and  is  either  eaft  or  weft ;  or  it  is  the  number  of  degrees, 
tec.  the  needle's  point  ftands  fran  the  true- north  or  foutb  points 

of 


y 


TO  tiSD  TH£  TRU£  AMPLXTVOB*  <53 

of  the  iiori2U>n^  reckoned  to  the  eaft  ward  or  weft  wardy  and  is  rea- 
dily found  from  the  fun's  slmplitude  or  azimuth. 

■To  find  the  true  AmpHtitde. 

The  fun^s  trtle  amplitude  is  an  arch  of  the  horbon,  compre- 
hended between  the  true  eaft  or  lyeft  points  thereof,  and  the  center 
of  the  fun  at  its  lifing  or  fetting;  or  it  is  the  number  of  degrees, 
&c.  the  fun  rifes  or  fets  to  the  northward  or  fouthward  of  the  eaft 
or  weft  point  of  the  horizon. 

The  fun's  magnetic  amplitude  is  the  number  of  degrees,  &c.  the 
center  is  northward  or  fouthward  of  the  eaft  or  weft  points  of  the 
compafs  at  his  rifing  or  fetting,  and  is  found  with  an  azimuth  com  , 
pafs  in  the  following  manner : 

Having  placed  the  azimuth  compafs  in  a  convenient  part  of  the 
fhip,'look  dire6lly  through  the  fight  vanes  at  the  fun's  center ;  and 
when  the  fun's  lower  edge  juft  touches  the  horizon,  ftop  the  card, 
by  a  ftop  which  is  placed  on  the  compafs  for  that  purpofe ;  then  the 
quantity  of  degrees  and  minutes  contained  between  the  eaft  or  weft, 
and  the  north  or  fouth,  points  of  the  compafs,  will  be.  the  magnetic 
amplitude. 

The  true  amplitude  is  found  either  by  infpedion  in  the  Tables 
of  the  Sun's  Amplit;ude,  or  by  calculation,  as  follows : 
Rule.  As  the  fine  compl.  of  the  lat.  or  fee.  lefs  radius 
Is  to  radius. 

So  is  the  fine  of  the  fun  or  ftar's  declination 
To  the  fine  of  the  true  amplitude. 
Which  is  always  of  the  fame  name  with  the  declination,  whe- 
ther north  or  fouth. 

EXAMPLE  I. 

Suppofe  the  fun's  declination  to  be  lo^  43'  S.  in  lat.  51®  32'  N. 
I  demand  the  true  amplitude  ? 

Or  thus: 


As  fine  com.  lat.  51**  32    9.79383 
Is  to  radius  10.00000 

Sols  fi.  fun's  dec.  lo""  43' S. 9  26940 

To  fi.  of  true  amp.  17**  24'  9.47557 


Lat.    51*^  3a'N.  fecant    0.20617 
Decl.   1040S.log.  fine  9.26940 

True  amp.  17^  24'  S.  =  9'+7557 


EXAMPLE  11. 

In  latitude  38**  25'  N.  what  is  the  fun's  true  amplitude  when 
the  declination  is  1 8**  59'  N.  f 


As  fine  com.  lat.  ^S"^  25'  9.89405 
Is  to  radius  lo.ooooo 

So  is  fine  declin.  1 8°  59'  9,5 1 227 


To  fun's  true  amp.  H**  3^^  9*^^  S** 


Or  thus : 
Lat.    38**  25'  N.  fccant     o.  10595 
Decl.  18**  59' N.  log.  fine  9.51227 


L«g.fi.24''32'traeam.N.  9.61822 
U  7> 


1^4  T*^  FI'ND  tHt  TRtJE  AMTlITUDE. 

^   ^  ^'  t&  find'th^  tnii  'Amplitude  Vy  ilit  TMe  nf  AmpRfnitu 

Look  for  the  given  declination  at  the  top  of  the  table,  and  the 
latit^ide  in  the  firft  column  on  the  left  hand^  in  the  common  angle  of 
meeting,  will  be  the  degrees  and  minutes  of  the  amplitude  required. 

EXAMPLE.  I. 

■  -■  •       • 

.  Im  latitude  40°  N.  when  the  decimation  was  17°  N.  required 
tiiltfiWi'ls  true  ampiitadeal  rifingi 

Under  declination  17^,  and  right  againft  the  latitude  4.0**  flam) 
!•).*  26'  the  trcrc  amplit^^  and  is  to  be  coimted  from  the  eail:  to- 
wardls  the  north,  becaufe  it  is  at  the  fun's  riiing,  and  the  declina- 
tion is  north;  that  is,  E;  %i?  26'  N. 

But  when  the  latitude  is  given  in  degrees,  and  t!he  declination 
hi  degrees  and  minutes,  find  the  declination  at  the  tof>  as  before, 
and  the  neareft  degrees  to  the  given  latitude  tn  the  ieft-kaad  co- 
lumn, againft  which,  and  under  the  given  declination,  ftands  the 
true  amplitude  5  or,  if.  tht  minutes  «f  the  declination  be  near  30, 
or  half  a\iegree,  find  the  amplitude  for  the  given  degrees  of  decli- 
nation, and  the  amplitude  for  one  degree  »bove  it ;  add  thefe  two 
amplitudes  together*,  hatfthe  fum  will  be  the  true  amplitude,  faf- 
ficiently  exaft  for  practice  at  fea^ 

EXAMPLE  ir. 

Suppofe  I  would  know  the  fun's  true  amplitude  at  his  fetting,  in 
latitude  57°,  his  decKnation  being  ii°33'S. 

Find  the  ampli.  as  before  for  the  f  ii*'  I     1 .  i.     .,,  ,     f  20<'  qo' 
Lat,S7.  andthedecUnatiou    \x^    jw^ich  w.ll  be{  ^^    3^ 

Their  fum  42    56 

Half  the  fum  21  28  is 
the  frwe  artiplitude :  that  is,  W.  21®  28'  S.  becaufe  at  fun  fetting, 
ami  the  declination  fouth.  In  like  manner,  if  the  declination  be 
in  degrees,  and  the  latitude  in  degrees  and  minutes,  as  in 

EXAMPLE  III. 

Suppofe  it  were  required  to  find  the  fun's  true  amplitude  at  fet- 
ting, in  latitude  49^  27',  when  his  declination  v^?^^  21°  north. 
Now"  27  nunutes  being  nearly  half  a  degree,  therefore, 
,       .at      j  *^  7  and  declination  21^  J  33<>    7' 
\sp\    the  amplitudes  are  (  33    53 

Sum  67  00 

Half  the  fum  is  35  50,  the  true  a m^ 
plrCude  required  ;  that  is,  W,  33*^  30'  N.  becauie  the  fun  was  fct* 
ting,  and  the  declination  N. 

When  the  latitude  and  declination  are  both  given  in  degrees  and 
miiiutes,  take  the  ncareft  degrees  to  both,  unlefs  they  are  near  30 
liilnuics,  as  obferved  before,  and  find  the  amplitude  as  in  Example  I. 

EXAMPLE 


TO  7INB   THE  TRUE   AZIMUTH.  I  j5 

EXAMPLE  IV. 

Suppofc  it  were  required  to  find  the  fua's  true  amplitude  at  fct- 
ting,  in  latitude  4.9"  io\  bis  declination  toeing  19''  40'  N. 

Now  as  the  latitude  is  neareft  to  49^  and  the  declination  ;>par^f{ 
20"",  therefore  againft  latitude  49*"  and  under  declination  ^0%  ftands 
3i**25'N.  the  true  amplitude;  that  is,  W.  ji*  25'  N.  the  decJi- 
nation  being  north,  and  at  the  fun's  fetting. 

To  find  the  true  Jzimuth. 

The  true  asiiputh  \%  an  arch  of  tt^  horizon  contained  b«tw^p 
the  meridian  of  the  pldce  4Mld  the  a^iptiuth  circle  paffiug  through 
the  center  of  the  fun  or  ftar  at  the  time  of  obfervation  5  or  it  is  tbe 
true  diftance  of  the  fun  or  ftar  from  thetrue  north  or  fouth  points 
of  the  compaf<. 

The  magnetic  azimuth  4s  an  arch  of- the  horizon  contained!  ^be- 
tween the  magnetic  meridian  and  the  azimuth  circle  ^ffing  tlif^oU^ 
the  center  of  the  fun  or  ftar  when  obf  rved;  or  it  is  the  ^pp^Lt^it 
diftancie  of  the  fun  or  ftar  from  the  north  or  f^uth  points  of  the 
compafe^  either  in  the  forenoon;  or  in  the  afternd;5n,  wRen  they 
are  5%  10%  15%  &c.  above  the  horizon^  ^nd  the  hefs  the  altitude 
is,  the  more  exait  you  may  perform  the  obfervation. 

Th^  piggnetic  a?:imuth  is  found  by  the  cqmpafs,  in  the  follow- 
ing m^^nheri  '    ,         ,.j  -'. 

Place  the  compais  in  a  cohvenient  part  of  the  ftip^  then  imove  it 
fo  that  the  fights  may  be  (Ji reified  to  the  fun's/center  ;  and  the  (lia- 
dow  of  the  ftring  will  fall  dire£lly  on  the  line  marked  on  U>e  plain 
which  joins  the  fights;  then  the  degree,  &c.  in  the  arch  intercept- 
ed between  the  end  of  the  index,  and  north  point  qf  tbe  card,  will 
give  the  magnet  azimuth  required.  If  the  fun  does  not  fliindf  ftrong 
enough  to  give  a  ftrong  fliadow,  look  through  one  of  the  fights, 
and  move  the  compafs  till  one  of  the  ftrihgs  cuts  the  AjVs  center, 
and  then  the  intercepted  arch,  as  before,  ftiews  the  fun's  azimuth, 
and  the  like  of  the  ftar's. 

When  there  is  a  rough  /ea,  the  obferyatjQp  is  be.l  madeJby  two 
perfons,  and  if  the  card  vil^rates  much,  take  the  middle  degree  be- 
tween the  limits  which  the  vibration  reaches. 

When  tbie  ajiiwuth  13  €|bfervcd,  the  altitude  of  the  Qbjje«ft  muft 
be  obferved  at  the  fame  time. 

Having  the  latitude  of  the  place  of  pbf  rvation,  and  the  fun  or 
ftar's  declination  with  the  t^ue  altitude  at  the  time  of  obfervation, 
tbe  true  azimuth  is  found  aa  follows : 

Rule.  From  the  half  fuui  of  the  complement  of  the  latitude, 
the  con?j>lement  of  the  altitude  and  the  fun  or  ftar's  polar  diftance: 
/ubtradthe  polar  diftance^  noting  the  half  fuqi  and  the  remalncLt^r, 
Then  add  together 

The  log.  fine  of  the     I  at.  co  ar  rz  ^o  fee*.     lefsVad.  or 
complement  of  the     Alt.  co  ar  =  co  fee*       indexes. 

U2  Tic 


156  TO  FIND  THE  TRUE  AZIMUTH, 

The  log.  fine  of  the  half  fum. 

And  the  log.  fine  of  the  remainder,  into  one  fum. 

Half  the  fum  of  thefe  four  logarithms  will  give  the  log.  co-fin9 
of  half  the  true  azimuth,  which  being  doubled,  gives  the  true  azii- 
muth,  reckoned  from  the  north  in  north  latitude,  and  from  the 
fouth  in  fouth  latitude. 

N.  B.  The  polar  diftance  of  the  fun  or  ftar,  is  their  diftance 
from  the  neareft^  or  elevated  pole,  and  if  the  latitude  of  the  place, 
and  the  declination  of  the  fun  or  ftar^  be  both  north,  or  both  fouth, 
then  the  coniplement  ot  the  declination  is  the  polar  diftance ;  but  if 
the  latitude  and  declination  be  one  north  and  the  other  fouth,  the 
declination  added  to  90^  gives  the  polar  difbnce. 

EXAMPLE.  I. 

In  latitude  51^  32'  N.  the  fun*s  altitude  was  obferyed  to  be 
39?  28',  hji$  (declination  being  then  16"*  37'  N.  required  the  jrue 
azimuth* 

90^  .00^  90®  00'  90^  OQ^ 

Lat,    513^  Alt.    39  28  Dcp.     16    37 

W^mmmmma^^t^  ^m^mmmm^mmm  ^mh^mw^ihw 

Com.  Alt.  50  32        Pol.  dift.    73    25 

Co  Lat.  38  a8  Sine  co  ar  =:  f  Co  Secant  1 0,20617 
Co  Alt.  5032  Sinecoar=:  ^lefsrad.  Jo>iiZ39 
Pol.dift.  73  23    ^ ""   ' 

Sum         162  23 


I  Sum       81  II  Sine  9,99484 

PqI.  dift.   73  ^3 

Rem.         7  48  Sipe  9^1326^ 

2)19,44603 

Lx)g.  CO  fi  off  the  Azimuth   =s   j8®o6'  9,72301 

z 


True  A»imuth  — —  116  12  from  the  North. 


]5;kampleil  - 

Ii^  latitude  42^  16'  N4  the  fun^s  altitude  was  obferyed  to  be  i8<» 
40'^  hi^  declination  being  then  7**  38'  S^  5  required  the  true  azimuth? 

90°  go''  "  90°  00*    '  90°  00' 

}L.^|;it^de       42    16  N.  Altitude    18    40    peclination  7    38  S. 

Qoeiif      n    ?Q    Polar  dift.  97    38 


■<«>4 


TO  FfND   THE  TRUg   ASIMUTH, 


'57 


Co-Iat. 
Co-lat. 
Polar  dift. 

Sum 


47  44 

71  20 

97  3« 

;zi6  4t 


Cp  fecaot  Oy  1 3076 
Co  fecant  0,02347 


f.Sum  ^  1.08    21-  .    Log.  fine  9^7733 
^olarjilt.    97     38 

Remainder  10    43         Log.  fine  9,26940 

Sum       i9,4od^6 


■^ 


l-Sum  Iog.x»-fi.  59,  53  =  9^70048 

2     — — .-: — 


True  ,a;&imuth 


119  46  from  the  north. 


The  foUowing  queftions  are  fet  down  for  the  Learner's  Ek^ 
jcrcife : 

^ue/f.  L  Being  at  fea,  in  latitude  40**  38'  N.  in  the  afternoon, 
the  fun's  altitude  was  obferved  to  be  20"  46',  when  his  declinatioa 
li^as  17^  10'  S.  what  was  the  fun's  azimuth  at  that  time  ? 

yf^s*  137®  50'  from  the  north. 

^e/i.  ll.  What  is  the  fun's  true  azimuth  in  lat.  26<>  30'  N.  in 
the  forenoon,  when  his  aititude  is  24''  28'^  and  bis  declination  22^ 

40'  N.  ? 

jfns,  75^  44'  from  the  north  point  of  the  compais. 

^i/i>  in.  At  the  ifland  of  St.  Helen^^  the  fun's  altitude  was 
obferved  to  be  30^  22*  in  the  forenoon,  his  declination  being  then 
22^  58'  S.  required  the  azimuth  ptt  that  time? 

jfns.     72**  22'  from  the  fouth,  or  loj**  38'  from  the  north, 

J^«^.  IV.  What  is  the  bearing  ot  the  ftar  Aldebaran  at  the 
Cape  of  Good  Hope,  when  its  altitude  is  22^  25'  ? 

yfns.  130**  20'  from  the  fouth,  or  49°  40'  from  the  north. 

Having  found  th^  fuq's  trye  amplitude:  or  a^iniuth  by  the  pre- 
ceding methods,  jS^c.  magnetic  Samplitude  or  azimuth  by  obferva* 
lion,  it  is  evident,  that  when  they  agree  there  is  no  variation ;  but 
ivhen  they  difagree,  then,  if  thp  true  and  obferved  amplitudes  be 
both  of  the  fame  name,  that  is,  both  north  or  both  fouth.  their 
idifFerence  is  the  variation  ^  but  if  the  true  and  obferved  amplitudes 
)>e  of  different  names,  that  is,  one  north  and  the  other  fouth,  their 
ium  is  the  variation,  Again,  if  the  true  and  obferved  a2;imuths  be 
both  on  the  pad,  or  both  on  the  weft  fide  of  the  meridian,  their 
difference  is  the  variation  ;  but  if  the  true  and  obferved  azimuths 
be  one  on  the  eaft  and  one  on  the  weft  fide  of  the  meridian,  their 
fum  gives  the  variation ;  and  to  know  yirh^thef  %h^  variation  i^ 
f  aftcrly  pr  vjrcft^rly,  obfejrye  this  general  ;.    i^UI-'K^ 
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TO  PINO   TH2    TRUl   AXtWCTH. 


RULE. 

Let  the  obferver't  face  be  turned  to  the  fun ;  then,  if  the  true  am- 
plitude or  azimuth  be  to  the  right  hand  of  the  magnetic,  or  obferved, 
the  variation  is  eafterly ;  but  if  to  the  left  hand^  wefiedy. 

EXAMPLE  L  • 

Suppofe  the  fun's  magnetic  amplirude  at  riiing  is  found  to  be  E. 
a6°  12'  N.  but  the  true  is  found  to  be  E.  14°  20  N^ }  required  the 
variation  ? 

From  the  greater  E.  26**  12'  N. 

Take  the  tcflfer  E.  14  20  N. 

Remains  the  rarifftion  11    52  £• 

Which  IS  eafterly,  becaufe  in  this  cafe  the  true  amplitude  is  to 
the  rig^t  of  the  obferved*  -     - 

N 


With  the  chord  of  60  defcribe  a  circle  to  rcprefent  the  compafs, 
through  which  draw  the  north,  fouth,  eaft,  and  weft  lines ;  take 
the  amplitude  at  riiinff,  26^  12'  from  the  line  ef  chords,  and  fetting 
it  from  £•  towards  N.  and  likewife  the  true  amplitude  i4**-2o',  and 
fet  it  from  E.  towards  N.  as  before,  the  difference  of  thefe  two 
fingle9,  or  between  the  true  and  magnetic  amplitude,  viz.  11''  52' 
is  the  variation.  Now  fuppofc  yourfelf  olaced  at  the  centre  of  the 
horizon  reprefented  by  the  compafs,  and  looking  towards  the  mag- 
netic amplitude  at  the  run*s  rifmg,  it  is  plain  that  the  true  ampli- 
tude found  by  calculation  is  towards  the  right  hand  of  the  obferved^ 
which  ihews  the  variation  is  i  j''  52'  E.  and  muft  be  allowed  to 
the  right  hand  in  all  courfes  fteered,  before  they  can  be  put  in  the 
Traverfe  Table  or  bearings,  taken  by  the  compafs. 

EXAMPLE  IL 

Suppofe  the  fun's  true  amplitude  at  fetting  be  W.  34^  26'  S.  and 
his  magnetic  amplitude  W.  23^  13'  $•  required  the  variation,  ilnce 
tbc^  are  both  of  the  fame  name  i  From 


TO   ritTD   THS  THUS  AZIMUTfU 

From  the  true  —      W.  34^  ttf  S. 

Take  tlio  magnetic   — -       W.  25    J  56. 


»5f 


» I   > 


Bemaittf  tbe  vaiiadon 


II    IS  W. 


Which  is  wefteiiy^  tecxufe  the  true 
|he  obferved  in  this  caft* 


ampliCude  is  to  the  left  of 
N 


Example  IIT, 
Suppofe  the  true  azi* , 
moth      —      84*40' W. 
The  mag.  az.  loi   15  W.  W 

*  Variation     i^  35 


*  Let  N.  E.  S.  and  W.  reprefent  the  horizon;  C,  D, F,  an  azimutk 
circle,  palfing  through  the  fun*s  centre;  now  an  obferver^  placed  at 
the  centre,  will  fee  the  fun  at  riling,  in  the  line  i^  but  when  he  gets  a 
greater  altitude^  and  arrives  at  E,  he  wHl  fee  the  fun  in  the  line  O  2, 
andas^the  fun  alters  its  alt itudfe,  will  befeen  in  the  line  O3,  O  4,  O  S» 
at  length  will  arrive  at  its  meridian;  Z,  S,  and  the  figures,  2,  3,  4,  5, 
will  reprefent  the  different  magnetic  azimuth ;  the  difference  betweea- 
stnf  of  thefe  and  the  true  azimuth  found  by  calculation,  is  the  varia- 
tion. 


EXAMPLE  IV. 

Suppofe  the  fun^  true  amplttode 
at  riiing  is  K.  13*  24'  N.  and  his 
magnetic  amplitude  C.  iz**  32'  S. 
required  the  variation,  and  which 
way? 

iince  the  true  amplitude  and  ob- 
fferved  have  different  names. 
To  (he  true  amplitude  E.  13°  24'  N. 
Addthemagneiicamp.E.i2  32  s. 

Their  fumitf  the  variation  25  56W. 


Which  is  wefterly,  becaufe  the 
true  amplitude  is  to  the  left  of  the 
obferved. 


EXAMPLE  V. 

Suppofe  the  fun's  true  azimuth 
in  the  forenoon  is N. 86*40' eaflerly, 
but  by  the  compafg  it  is  N.  73*  24' 
eaderiy^  required  the  variation,.and 
which  way  ? 

Since  the  true  and  obferved  azi" 
muths  are  both  on  the  fame  fide  of 
the  meridian. 

From  the  greater        N.  66*  40'  E, 
Take  the  fiifer  N.  73  24  E. 


Remainder  variation         13  16  E* 

Which  is  eafterly,  becaufe  the 
true  azimuth  is  to  the  right  of  tbe 
obferved* 

£XAMri£ 


i6a  ra  *ikd(  -tiit   tkvt  AziiUVTii. 


ExaMplb  Vi. 


N.  32°  28'eafter]y^DdM9  magnetic 
azimnth  N.8°  50^  wcftj^rcqaired  the 
variation,  and  which  way  ? 

Since  they  are  on  the  different 
£des  of  the  meridian. 
To  the  true  azimuth,  N.  32"  28'  E. 
Addtothemag.azim.N.  .8  50W. 

Sum  is  th«  variation        41    1 8  £. 


Example  VIL 


Snppofe  the  fun*s  title  ai^imufb  is       Sdppofe  the  fon'^  true  azimuth 


S*  17*'  45'  £.  and  the  magnetic  azi- 
muth S,  5*  48^  W.  required  the  va- 
riation, and  which  way  ? 
Since  they  are  on  different  fides 

theitieri(}tan> 

To  the  true  azimutt,  S.  17°  45'  E. 

Add  the  obferved  az.  S^  ^  48WW 


•L^ 


Sum  is  the  variation        23  33  W 

M'hich  is  weft,  becaufe  the  true 
aziaiiuth  is  to  the  left  of  the  ob- 
fervcd. 


Which  is  eaftcrly,  becaufe  the 
true  azimuth  is  to  the  right  of  the 
obferved. 

The  ufe  of  the  variation  is  to  correfl:  the  cdurfe  fteered  by  the 
compa(s}  when  the  variation  is  eaft,  it  muftbe  allowed  to  the  right 
hand  upon  every  courfe  fteered  quite  round  the  compafs  -,  but  wli^n 
the  variation  is  weft,  to  the  left  hand. 

Note.  The  variation  may  be  eafily  found  by  taking  tlie  fun's 
altitude  in  the  morning,  and  obfervi^ig  what  point  of  the  compafs 
he  bears  upon  ;  and  in  the  afternoon  when  the  altitude  Is  the  fame, 
the  middle  point  will  be  the  true  meridian,  the  difference  between 
v^hich  and  the  north  or  fouth  points  of  the  compafs  is  the  variation. 
If  the  altitudes  are  taken  at  5,  6,  or  7  o'clock  in  the  morning,  you 
will  have  the  fame  altitude  at  5,  6,  or  7  o'clock  in  the  evening, 
being  equally  diftant  from  noon. 

The  variation  of  the  Qompafs  was  firft  obferved  at  London^  in 
the  year  1580,  to  be  11°  15'  eafterly ;  and  in  the  year  162I,  it  was 
6°  o'  E.  ftill  decreafing,  and  the  needle  approaching  the  true  me- 
ridian, until  it  coincided  with  it  in  the  year  1662,  fince  that  time 
the  variation  ftill  continues  at  London  to  increafe  wefterly,  at  the 
rate  of  about  11  or  12  minutes  every  year;  and  is  at  this  time 
about  23°  30'  wefterly,  and  in  the  Englifli  channel  about  28°  00' 
wefterly ;  but  how  far  it  will  go  that  way,  time  and  obfervations 
will  probably  be  the  only  means  to  difcover. 

The  variation  at  Paris  in  the  year  1640,  was  3°  E.  but  in  the 
year  1681  it  was  2°  21'  W,  and  is  now  about  22^  20'  wefterly, 
ilill  continuing  to  go  wefterly. 

In  fliort,  from  obfervations  made  in  different  parts  of  the  world, 
it  appears,  that  in  different  places  the  variation  differs,  both  as  to 
its  quantity  and  denomination,  it  being  eaft  in  one  place,  and  weft: 
in  another;  the  true  caufe  s^nd  theory  of  which  has  not  yet  been 
difcovered,  and  therefore  in  long  voyages  it  is  abfolutely  neceffary 
that  the  mariner  ftiould  find  the  variation  of  the  compafs  by  ob» 
fervation  as  often  as  poi&ble, 

^  THE 


(     181     ) 
THE  METHOD  OF  KEEPING  A 

SHIP'S  RECKONING  or  JOURNAL  at  SEA. 


BY  keeping  a  Ship's  Reckoning,  or  Journal,  is  meant  keeping 
an  account  of  the  fliip's  way,  that  the  mariner  may  be  able 
at  any  time  to  'afcertain  the  latitude  and  longitude  the  (hip  is  in; 
it  therefore  (hould  be  the  great  concern  of  every  perfon  who  takes 
upon  them  the  navigating  of  (hips  to  remote  parts,  to  be  expert 
therein,  as  the  lives  and  fortunes  of  fo  many  men  are  committed 
to  their  charge. 

When  a  fhip  is  bound  from  one  place  to  another,  which  lies  fo 
far  from  her  that  fhe  is  obliged  to  go  out  of  fight  of  land  for  any 
confiderable  time,  as  from  England  to  Jamaica;  at  the  time  of  her 
leaving  fight  of  land,  (he  is  faid  to  take  her  departure,  and  that 
part  of  the  land  (he  then  leaves  is  faid  to  be  the  place  fhe  takes  her 
departure  from ;  fuch  as  the  Land's-end,  Lizard,  Sec.  and  at  the 
time  of  taking  fuch  departure,  the  captain  or  mate  generally  takes 
the  bearing  or  diflance  of  that  land,  (according  to  his  judgment,) 
and  fetsit  down  on  the  log-board,  or  an  the  log-book,  againft  the 
time  it  was  taken,  thus,  Land's-end,  N.  N.  £.  dift.  7  leagues,  or 
Lizard  N.  by  W.  dift.  5  leagues,  &c. 

In  the  fame  manner  may  the  departure  from  any  place  be  taken, 
as  may  be  feen  in  the  firft  day's  log  of  the  following  journal,  where 
the  log-book  is  marked  in  columns  for  hours,  knots,  fathoms, 
courfes,  winds,  lee- way,  tranfactions ;  and  Under  it  the  columns 
for  courfes,  diftances,  northings,  or  fouthings,  eaftings,  or  weft- 
ings,  the  latitude  by  dead  reckoning,  latitude  by  obfervation,  meri- 
dian diftaiice,  difference  of  longitude,  longitude  in,  and  in  the  laft, 
bearing  and  diftance  of  the  land. 

Notice  qnuft  be  taken,  that  in  the  column  for  courfe,  you  are  al- 
ways to  fet  down  the  courfe  you  have  made  by  your  reckoning  for 
that  twenty-four  hours ;  that  is,  from  the  noon  of  the  day  before 
to  the  noon  of  the  day  you  work  on,  thefea  account  being  always 
kept  from  noon  to  noon. 

Dead  reckoning  is  that  account  deduced  from  occurrences  which 
are  written  on  the  log-board. 

In  the  columns  for  diftance  you  are  to  fet  down  the  diftance  made 
by  your  reckoning  for  that  twenty-four  hours. 

In  the  columns  of  northing  and  fouthing,  you  are  to  fet  down  the 
difference  of  latitude  made  in  that  twenty-four  hours,  marking  the 
column  with  norths  ifthedifFerenceof  latitude  be  north;  and  fouth, 
iffouth. 

In  the  column  of  eaftingor  wefting,  you  are  to  fet  down  the  de- 
parture made  that  twenty-four  hours,  marking  the  column  with 
ea;fl,  if  the  departure  be  eaft,  and  with  weft,  if  wefterly. 

In  the  column  marked  latitude  by  D.  R.  you  are  to  fet  down  the 
latitude  you  reckon  yourfolf  in  on  that  day ;  and  in  the  column 
marked  fat.  by  ob,  you  are  to  fet  dow&  tbe  latitude  found  by  obfer-* 


l6z  THE    METHOD    OF 

vation ;  alfo  thedifFerence  of  longitude  made  in  the  24  hours  in  the 
column  marked  diffl  long, ;  the  longitude  in,  in  the  column  marked 
long,  in ;  and  in  the  laff,  the  bearing  and  diftance  from  the  Iand« 

The  variation,  if  any,  muft  be  allowed  upon  all  courfes  fleered, 
and  upon  all  bearings  that  are  taken  by  the  compafs  ;  that  is^  if  it  be 
eafterly  variation,  it  muft  be  allowed  to  the  right  hand ;  if  wefterly, 
to  the  left  of  the  courfe  or  bearing.  Suppofing  yourfelf  placed  in 
^  the  centre  of  the  compafs,  and  looking  dire£kly  forward  to  the  point 
you  are  to  allow  the  variation  upon. 

EXAMPLE, 

Suppofel  fteer  S.  W.  and  there  is  one  point  wefterly  variation, 
then  my  true  courfe  is  S.  W,  by  S. ;  or  fuppofe  Ifet  a  point  of  land, 
and  iind  iHo  bear  by  the  compafs  £.  S.  E.  and  I  know  there  is  half 
a  point  eafterly  variation,  then  the  true  bearing  is  S.  E.  by  E.  i  £. 

Leeway  muft  be  allowed  upon  all  courfes  fte^red,  which  is  the 
difference  between  the  point  which  the  fhip  endeavours  to  fail  up- 
on, and  the  point  (be  really  fails  upon,  and  is  caufed  bv  the  forte 
of  the  wind  or  furge.of  the  fea,  when  (he  is  clofe  hauled  or  ply- 
ing to  windward,  which  makes  her  fall  off  and  glide  fidewaysfrom 
the  point  of  the  compafs  fhe  capes  at,  and  muft  be  allowed  on  the 
right  hand  of  the  courfe  fteered  when  the  larboard  tacks  are  on 
board,  and  to  the  left  hand  when  the  ftaiboard  tacks  are  on  board. 
The  allowances  that  are  generally  made  are  as  follow  : 

I  ft.  When  a  fhip  is  cIo&  hauled,  if  all  her  fails  be  fet,  the  water 
fmooth,  and  a  moderate  gale  of  wind,  (he  is  then  fuppofed  to  make 
little  or  no  leeway. 

2dly.  The  fhip  being  upon  a  wind,  and  the  fmall  fails  in,  allow 
one  point  for  leeway. 

3dly.  The  wind  blowing  hard,  fo  as  to  caufc  one  top-fail  to  be 
taken  in,  allow  two  points  for  leeway. 

4thly.  When  it  blows  fo  hard  that  both  top- fails  are  taken  in, 
and  the  fea  runs  high,  allow  then  three  points  for  leeway. 

5thly.  The  fore-fail  being  furled,  and  the  fhip  tries  under  a  main- 
fail  and  mizen,  allow  four  points  for  leeway ;  for  fhe  then  makes 
her  way  about  four  points  before  the  beam,  as  the  fea  phrafe  is. 

6thly.  When  the  fhip  tries  under  the  main-fail  only,  fhe  then 
makes  her  way  about  three  points  before  the  beam,  that  is,  allow 
near  five  points  leeway. 

7thly,  If  the  fhip  tries  under  the  mizen  only,  the  way  is  ^bout 
two  points  before  the  beam,  that  is,  allow  fix  points  for  her  lee- 
wav. 

8thly.  When  fhe  lies  hull,  that  is,  with  all  her  fails  furled,  her 
way  is  one  point  before  the  beam^  and  then  feven  points  is  her  lee- 
way. 

gthly.  When  a  fhip  is  lying  to  under  a  main-fail,  mizen,  &c.  then 
obfervc  how  fhe  comes  up  and  falls  off,  and  take  the  middle  be- 
tween the  two  pointis,  and  froni  that  allow  the  leeway  and  varia- 
Von. 

N0T£ 


KEEPING   A   JOVRNAL   AT   8BA.  16} 

Note.  In  all  cafes  refpe£l:  muft  be  had  to  the  fmoothnefs  of  the 
water,  or  to  the  fea's  running  high^  and  the  mould  and  trim  of  the 
fhip,  and  then  the  allowances  may  be  afccrtained  with  the  greater 
certainty,  by  fetting  the  fliip's  wake  by  a  compafs  placed  on  each 
rail  of  the  (hip's  quarter,  which  is  ufually  fet  there  for  that  purpofe. 
For  it  is  well  known  that  fome  (hips,  with  the  fame  quantity 
of  fail,  and  with  the  fame  gale^  will  make  more  or  lefs  leeway 
thap  others  ;  and  alfo  the  fame  (hip,  when  (he  is  out  of  her  trim, 
or  differently  loaded,  will  make  diiFerent  leeways :  for  it  is  obferv- 
able,  that  the  more  water  a  (hip  draws,  the  lefs  leeway  (he  makes  ; 
becaufe  (he  then  meets  with  a  greater  refiftance  in  fplitting  the 
water  with  her  fide,  than  otherwife  (he  would 

The  leeway  may  be  eafily  found  by  the  asimuth  ^mpafs,  by 
turning  the  inftrument  about  until  you  fee  the  wake  of  the  (hip 
either  over  the  fights  or  parallel  to  them ;  then  the  point  of  the  card, 
which  is  cut  by  the  vertical  line  in  the  box,  which  is  neareft  to 
you,  is  the  true  courfe ;  the  difference  between  that  and  the  courfe 
given  by  the  oompafs  in  the  binnacle,  is  the  leeway  required,  which 
ought  to  be  accordingly  entered  upon  the  log-board. 

There  is  another  way  of  finding  the  leeway,  by  fixing  a  compafs 
cut  in  lead  (or  other  metal)  on  the  poop,  or  fome  other  convenient 
part  of  the  (hip's  ftern,  with  the  meridian  parallel  to  the  (hip's 
keel. 

By  fi)me  of  the  above  methods,  the  leeway  (if  there  be  any) 
ought  to  be  carefitlly  obferved  as  often  as  may  be  judged  neceflary  5 
and  thefe  obfervations  (hould  be  punctually  fet  down  by  the  officer 
of  the  refpeiSiive  watch  ;  at  leaft,  if  no  obfervation  be  made,  he 
ought  to  fet  down  the  leeway  according  to  his  judgment  once  or 
twice  in  the  watch,  and  by  this  means  the  courfe  made  good  may 
be  found  to  a  much  greater  certainty  and  exadinefs  than  by  the 
common  method  of  allowing  for  leeway,  when  the  day's  account 
comes  to  be  worked  (which  is  generally  once  in  24  hours)  ;  for 
an  obfervation  muft  certainly  be  better  than  any  guefs.  But  if  no 
obfervation  be  made,  the  perfbn  who  is  upon  deck,  and  has  the 
care  of  the  watch,  is  better  able  to  make  proper  allowances,  while  , 
things  are  frefh  in  his  memory,  and  while  he  is  an  eye-witnefs  of 
the  Teveral  occurrences  that  happen  ;  and  certainly  much  more 
capable  than  another  who  was  not  upon  the  deck  during  the  whole 
watch. 

I  have  often  admired  to  fee  how  particularly  every  thing  is  ftated 
upon  the  log-board,  excepting  the  leeway  :  and  yet  that  (which  is 
one  of  the  moft  materi&I  articles,  fince  the  courfe,  according  to 
the  compafs,  muft  be  correded  by  it)  only  allowed  for  the  o^xt 
day,  according  to  every  one's  fancy,  thereby^  as  it  were,  keeping 
as  many  different  journals  as  there  are  artifts  (fo  called)  on  board 
the  (hip,  and  yet  not  one  regular  journal  properly  kept  amongft 
>thrm  ^U,  fince  one  of  the  moft  material  articles  is  only  gue(red  at. 

Xa  EXA.MPIX 
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EXAMPLE    I. 

Suppofe  I  fieer  N.  £•  by  £•  with  my  Larboard  Tacks  on  Boards  and 
m^ke  one  Point  Leeway,  then  my  Courfe  made  good  is  E.  N.  £. 

Leeway  and  Variation,  when  tbiey  are  both  to  be  allowed  one  Way, 
that  is,  both  to  the  right  Hand>  or  both  to  the  left,  add  them  together, 
and  allow  their  Sum  the  fame  way  they  were  to  be  allowed. 

fiut  if  they  are  to  be  allowed,  one  to  the  Right  Hand  and  the  other 
to  the  Left,  fobtrad  the  lefs  from  the  greater,  and  allow  the  Remain- 
der the  fame  Way  the  greater  was  to  be  allowed. 

EXAMPLE    II. 

Suppofe  I  fleer  N.  N.  W.  with  my  Starboard  Tacks  on  Board,  and 
make  one  Point  Leeway,  there  being  at  the  Time  Half  a  Point  Weft- 
erly  Variation  ',  I  would  know  my  true  Courfe  ? 

Leeway  to  the  Left  Hand  1     Point. 

Variation  to  ditto  i  Point* 

Their  Sum  to  be  aBowed  to  the  Left  Hand         li  Point 
Whence  the  true  Courfe  is  N.  W.  by  N.  i  W. 

EXAMPLE    III. 

Suppofe  I  fteer  S.  W.  by  W.  with  my  Larboard  Tacks  on  Board, 
and  niake  two  Points  and  a  Half  Leeway,  and  I  have  one  Point  and 
a  9^aarter  Wefterly  Variation,  what  is  my  true  Courfe  ? 

Leeway  to  the  Right  Hand  zi  Points. 

Variation  to  the  Lfsft  Hand  i|  Point  W. 

The  Remainder  to  be  allowed  to  the  Right  Hand  i| 
Whence  the  true  Courfe  W.  S.  W.  i  Wefterly. 

EXAMPLE    IV. 

Suppofe  a  Ship  lying  to  under  a  Main-fail,  with  her  Starboard  Tacka 
on  Board,  comes  up  K.  by  S.  aad  falls  off  to  N.  F.  by  £.  there  being 
one  Point  Wefterly  Variation,  apd  flie  makes  5  Points  Leeway,  what 
Courfe  does  ihe  make  good. 

The  Middle  between  E.  by  S.  and  N.  J),  by  E.  i«  E.  by  N .  for  whicl^ 
alk)wing  6  Points  to  the  Left  Hand,  the  true  Courfe  will  be  N.  by  E. 

It. is  plain  by  the  preceding  Examples,  that  if  the  Leeway  Is  made 
|o wards  the  Meridian*  it  is  taken  from  the  Courfe  fteered  3  but  whea 
it  is  made  from  the  Meridian^  it  muft  add  to  the  Courfe  fteered,  to 
find  the  true  Courfe.  The  fame  may  be  obferved  of  the  Sum  or 
Difference  of  the  Leeway  and  Variation,  as  may  be  feen  by  the  fol- 
lowing Table,  which  is  here  {pi  down  to  exercife  the  young  Navigd* 
tor  ia  the  foregoing  Rules. 
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Courfes 

Lee- 

Viria- 

Courfcs 

fleered. 

Wind.. 

way. 

tioa. 

correaed. 

N.  W.  i  W- 

N.  N.  E. 

iw. 

N.  si  w. 

W. 

N.N.W. 

w.  s.w. 

S. 

^ 

S.  6i  W. 

w. 

S.S.W. 

i 

VV. 

W.  by  N. 

NbyW. 

S.  7  w. 

S.  W. 

W.  N.W. 

S.  .  i  «• 

s. 

W.S.W. 

S.S.E. 

s.  s.  w. 

W. 

•  i 

SiE. 

s.w. 

N.W.byW. 

•  i 

S.  S.  W.  i  w. 

w. 

S.  S.W. 

•i 

W.  by  N.  i  W. 

Wb,  N. 

N.  by  W. 

li 

W.  S.  W.  j  w. 

s. 

E.  S.  E. 

li 

sjw. 

E.  by  S. 

S.  iE. 

■  4 

E.  by  N. 

E.  N.  E. 

N. 

I* 

E.  N.  E.  {  E. 

£. 

N. 

ij 

E.by  N.4  E. 

E. 

S. 

U 

E.N.  E.:i  E. 

S. 

E.S.E 

H 

S.by  E.  iE. 

E.  S.  E. 

N.  E. 

'i 

EbyS.iE. 

w.  s.  w. 

S. 

<i 

S.  W.  by  W. 

W.  by  N. 

S.  W.  by  S. 

'i 

W.jN. 

N.  W. 

W.  S.  w. 

•i 

N  .  w.  |W. 
S.iE. 

S. 

W.S.W. 

HE. 

N.  by  E. 

N.W.byW. 

N.N.  E.  jE. 

n.jw. 

N.  W.  by  N. 

w.byS. 

I 

N.W.byW. 

N.  by  E. 

ll 

N.W.byW  AW. 

WbyS. 

N.  W.  by  N. 

^i- 

W.  i.S. 

Note.  Id  laUiog  id  the  Chan d el,  or  along  a  Coaft  in  a  Strnm 
Tide  01  Curreat,  particular  Care  mull  be  taken  to  take  ila  (ettiDg  for 
^Courfe,  and  its  drift  foi  aDiltancc,  if  paflible,  which  mall  be  en- 
tered among  the  Coiries  and  Ditl3nc«a  ia  the  Table  of  that  Day's 
Beckoliing.  And  where  the  fetting  of  the  Stream  Tide  and  Drift  are 
not  known,  you  mufi  attain  the  Point  it  Oiufl  fet  upon,  from  the  Chart 
of  ibe  Coaft  you  are  failing  along,  by  the  times  ihe  Stteam  ends  at  dif- 
ferent t'lacea  on  the  Coaft,  and  by  the  Piinciples  of  Fluidsagainft  fuch 
Bwks,  Shoals,  Sand-Banks,  tec.  By  a  ftrid  regard  to  tbefe,  both  tbo 
^rift  and  fetting  of  (he  Stream-Tide;  nay  be  pretty  pearly  afceitained 
nod  allowed  for. 

Currenia,  the  Way  they  fet  you,  and  the  Dillance  you  fuppofe  you 
are  driven  by  them,  is  to  be  fet  iti  tbe  Ti'avcife  Table  fer  the  Day,  as 
any  ptber  Coiirfe  vai  Diflance. 

EXAMPLE    V. 

Soppofe  I  try  the  Current,  and  find  it  to  fet  W.  by  N.  per  Compafa 
one  Mile  per  Hour,  the  Vanatioii  being  one  Point  Eafterly ;  then  if  I 
jail  in  that  Current  i\  Hours,  I  fet  down  in  the  Tiaverfe  Table,  as  a 
Couife,  W.  K>  W.  DiftudCB  94  Mi(^. 
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Heave  of  the  Sea  is  to  be  accounted  for  in  the  fame  Manner  as  Cur- 
rents :  As,  fuppofe  there  is  a  great  Tea  heaving  towards  the  S.  \V.  by 
xny  CompafSj  there  being  Half  a  Point  Wefterly  Variation,  I  then  fet 
dowo  in  my  Traverfe  Table  S.  W.  by  S.  half  Wefterly,  with  fo  much 
Diilance  as  I  judge  the  Sea  has  heaved  the  Ship. 

At  leaving  the  Land,  theoppofite  Point  of  the  Bearing,  with  the 
Variation  allowed  upon  it,  and  the  Diflanceyou  judge  yourfelf  from 
it,  muftbe  fetdown  in  the  Traverfe  Table  as  aCourfe  and  Di^nce. 

E  X  A  M  P  L  E    VI. 

Suppofe,  having  Two  Points  and  a  Half  Wefterly  Variation,  the 
Start  bearing  by  niy  Compafs  N.  £.  dift.  4  Leagues ;  the  oppolite  Point 
to  N.  E.  is  S.  W.  which,  with  the  Variation,  makes  S.  by  W.  4  W.  for 
the  Cou.  to  be  fet  in  the  Traverfe  Table  dift.  1 2  Miles* 

When  you  make  the  Land  the  Bearing,  itfelf  (with  the  Variation 
allowed  upon  it)  and  the  Dift.  you  judge  yourfelf  from  it)  is  to  be 
fet  down  in  the  Traverfe  Table  as  a  Cou.  and  Dift.  This  needs  no  Ex- 
ample. 

The  Courfes  marked  on  the  Log-board  are  the  Courfes  fteered  by 
the  Compafs.  In  order  to  obtain  the  true  Courfe,  it  is  neceft'ary  to  al- 
low both  for  the  Variation  of  the  Compafs,  and  for  the  Leeway,  upon 
«ach  Courfe  on  the  Log- board,  as  has  been  ftiewn,  before  they  are  put 
into  the  Traverfe  Table. 

-Every  Day  at  Noon  the  Log-board  is  to  be  tranfcribed  into  the 
Log-book,  which  is  ruled  exadtly  like  the  log-board. 

Mariners  keep  the  Beckoning  for  the  Ship's  Place.  From  Noon  to 
Midnight  they  mark  with  P.  M.  fignifying  after  Mid-day;  and  the 
fecond  twelve  Wours  with  A.  M.  fignifying  after  Midnight;  ending 
their  Day's  Work  at  the  Noon  of  the  civil  Day.  Hence,  their  Ship's 
Account  is  twelve  Hours  earlier  than  their  Shore  Account  of  Time. 
And,  as  the  Sun's  Declination  ufed  for  determining  the  Latitude  at  the 
End  of  the  Sea  day  is  calculated  for  the  Noon  of  the  Common-day  at 
Greenwich,  therefore  the  Declination  for  the  Noon  of  the  civil  Day, 
muft  be  taken  for  determining  the  Latitude,  &c.  at  finiftiing  their 
Day's  Account.  Thus,  a  Da);*s  Work  marked  Tuefday,  May  6th,  be- 
gan on  Monday  at  Noon,  and  ends  on  Tuefday  Noon,  fo  that  the  Sun*s 
Declination  for  the  6th  of  May  is  nfedfor  Tuefday,  and  fitted  to  the 
Meridian  of  the  Ship,  according  as  ftie  is  E.  or  W.  of  Greenwich. 

There  are  various  Methods  of  keeping  a  Sea  Journal,  according  to 
the  Sentiments  of  various  Perfons  with  regard  to  what  deferves  being 
recorded  :  fome  approve  of  a  Journal  including  the  Log-book,  each 
day's  work  at  fome  length,  and  fuch  occurrences  as  feem  of  moft  im- 
portance ;  while  others  prefer  a  ftiort  Abftraft  of  this  long  Journal, 
containing  little  more  than  theCourferun,  the  Latitude  and  Longitude 
in,  and  (ometimes  the  Bearing  and  Diftance  of  the  intended  Port^ 
for  each  Day. 

In  the  following  Journal  the  long  Form  isufed,  as  reprefcnting  more 
lully  each  day's  work,  and  the  neceflary  Corre6tions ;  and  an  Abftrad 
of  this  may  be  drawn  out  in  the  fhorleft  Form  that  feems  confiftent 
'with  Diftindnefs.  The  Learner  ought  to  be  thoroughly  acquainted 
vlth  the  long  Form,  and  when  he  does  that,  he  may  either  continue 
it,  or  take  the  fliorteft  Form ;  or  retrenching  from  the  firft,  and  adding 
to  the  fecond  what  Particulars  he  thinks  proper,  and  may  thereby  make 
out  a  Form  adapted  to  bis  own  particular  Tafte, 
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Rules  for  correfting  the  Dead  Reckoning  by 

an  Obfervation. 


NOTWITHSTANDING  the  Rules  already  laid  down  for  keeping 
a. Ship's  Way  at  Sea,  yet  by  reafon  of  the  fevcral  accidents  that 
may  attend  a  Ship  in  one  Day's  Run,  fuch  as  fwelling  Seas,  differ- 
ent Rates  of  failing  between  the  Times  of  heaving  the  Log,  want  of 
Care  at  the  Helm  in  ktting  fhc  Ship  fall  oflF,  or  come  toaccidental  Cur- 
rents, fudden  fqualls^  when  no  Account  can  be  kept,  &c.  the  Latitude 
by  Account  and  Latitude  by  Obfervation  may  very  often  differ,  then 
it  is  neceffary  that  proper  Corredions  be  made  in  the  Difference  of 
Longitude. 

^  >  hen  you  have  made  all  proper  allowances  you  can,  fuch  as  for 
Leeway,  Variation,  Currents,  Sec.  and  Hill  find  that  your  latitude  by 
Account  will  rtot  agree  with  your  Latitude  by  Obfervation,  then  you 
mnft  corre6t  as  follows  : 

Firft,  confider  whether  you  have  made  proper  Allowances  for  Cur- 
rents, Heave  of  the  Sea,  if  the  Courfe  of  the  Helm  hasbeen  carefully 
attended  to,  if  the  Log-line  and  Half-minute  Glafs  be  jufl,  and  the  Log 
properly  hove,  or  any  fudden  fqualls,  or  proper  Allowances  made  for 
the  Leeway,  &c.  which  of  thefe  you  conjedufe  your  error  is  in ;  make 
what  Allowances  you  think  meet  to  your  Difference  of  Latitude  and 
Departure  by  Dead  Reckonrng,  and  fee  if  that  will  reform  your  Lati- 
tude by  Account,  fo  as  to  make  it  agree  with  your  1  atitude  by -Ob* 
fervation  ;  if  it  does,  you  have  guelfed  right  y  (for  you  mud  always 
keep  to  the  I  atitude  by  Obfervation,  it  being  the  only  thing  to  be  de- 
pended on  ;)  but  if  it  will  not  agree  with  the  obfcrved  latitude,  it  is 
to  be  fuppofed  that  there  are  Miftakes  in  your  Conje6lure,  or  ibrae 
other  Caufe,  which  produces  the  Error  in  the  Reckoning,  and  (lands  in 
need  of  being  correded.  In  this  Cafe,  you  are  firft  to  examine  your 
Log-line  aBd  Half*minute  Glafs,  and  if  there  be  an  Error  in  them,  al* 
low  for  it,  as  in  the  fgilowing  Examples : 

EXAMPLE,  I. 

Yefterday  at  noon,  wc  were  in  latitude  48*  20'  N^.  and  till  this  day 
at  noon  we  have  failed  S.  S.  W.  48  nrtilfs,  S.  W.  by  S.  36  miles,  N,  E. 
34  miles,  and  find  by  good  obfervation  that  we  are  in  latitude  47°  14'. 

TRAVERSE  TABLE. 


COURSES. 

OIST. 

N. 

s. 

E. 

w. 

s.s.w 

S.  W^  by  S. 
N.  E.. 

48 
36 

l7>o 

44»3 
29>9 

i>.o 

18,4 
20,0 

4 

74>2 

17,0 

38^4 
17,0 

^7,a 

21,4 

Br 
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By  the  Traverie  Table  it  appears,  that  by  account  the  diff^  of  lat. 
is  57  9  2  S.  and  the  departure  21^4  W. 

I 

Now  the  lat.  left  was  **-        48**  20'  N. 

The  diff.  of  lat.  by  account    ^  p    57   S. 


Lat.  left  48*^  20^  N. 
Lat.  obf.  47     14  N.. 


Diff.  Lat.   I     6:=i66 
Lat.  ID  by  account  —  47    23  N. 

Differing  9  mites  from  the  true  latitude  by  obfervation. 

Wherefore  I  examine  the  log-line  and  half-ralnure  glafs,  and  iSnd 
that  the  former  meafures  52  feet  between  knot  and  knot,  and  that  the 
latter  runs  only  27  feconds.  Now,  as  the  log-line  and  half-minu'e 
glafs  are  both  faulty,  I  corred  my  dilference  of  latiudeand  departure, 
Q%  in  Cafe  IIL  and  fii^d  my  corred  difference  of  latitude  66^2  S.  and 
my  di  parture  24,7  W. 

Now  from  latitude  left  _  48®  20'  N. 

Take  diff.  lat.  correded  for  error  in  did.        i     6  S. 


Lat.  in,  correfted  for  error  in  dift. 


47     14 


Agreeing  exadly  with  my  latitude  by  obfervation :  I  therefore  conclude 
my  reckoniog  fafficien.Iy  corre6t.  Then,  with  Ihe  difference  of  lati- 
tude 66,2,  and' departure  24.7,  together  with  yefterday*s  latitude,  I 
iind  the  difference  of  longitude  either  by  Middle  Latitude,  or  Mer- 
cator*s  Sailing. 

In  the  laft  Example  57,2  and  21,4,  multiplied  feverally  by  156, 
thrice  themeafured  length  of  a  knot,  and  divide  the  twoprodudsby 
135,  ^ve  times  the  nbeafured  time  of  the  glafs,  will  give  the  difference 
of  latitude  66,1,  and  departure,  2/\.,y,  which  is  the  fame  thing  as  if 
«very  courfehad  been  correded  feparately. 

EXAMPLE  IL 

Ycfterday  at  noon  we  were  in  lat.  36°  i  s'  N.  and  have  failed  thefe 
^^  hours  5>.  E.  J  E.  55  miles,  N.  E.  by  N.  20  miles,  W.  S.  W.  70 
miles,  S.  by  W.  }  W.  20  miles,  and  by  obfervation  this  day  at  noon 
we  were  in  lat.  34°  56'  N. 

The  TRAVERSE  TABLE. 


24 


Courfes. 

Dift. 

"'  N. 

S. 

E. 

w. 

S.  E.  i  E. 
N,  E.  bv  N. 

w.  s.  'w. 

S.  by  W.  i  W. 
1 

55 

20 

70 
20 

• 

16,6 

54»9 

26,8 
19*^ 

42.5 
11,1 

1 

16,6 

80,8 
16,6 

Sh^ 

7^.5 
53*6 

Diff.JL.at. 

64.2 

Dcp. 

i6,g 

By  the  Traverfc  Table  it  appears,  that  by  Account  the  Diff.  of  Lat. 
is  64.2  S.  and  the  Departure  16.9  W. 

Latitude 
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Latitude  Ailed  from        -^         36^  15'  N.  36®  15'  N. 

Difference  of  latitude  by  account    I      4  S.  Lat.  obC     34    56 

Latitude  in  by  account        —     35    1 1  N.  DiiF.  lat.      1  19 
Differing  15  miles  from  the  latitude  by  obfervatioQ. 

I  now  examine  the  log- line  and  half-minute-glafs^  and  find  them 
both  right.  Next  I  confider  whether  there  be  anv  current,  and  I 
think  I  have  reafon  to  fufpedi  one  $  upon  trial  I  hnd  there  is  one 
fetting  S.  S.  W .  i  W.  at  the  rate  of  7  fathoms  an  hour,  and  judge 
I  have  been  in  it  thefe  24  hours.  Then  7  fathoms  (or  tenths  of  a 
.knot)  per  hour,  in  24  hours,  makes>about  17  miles:  and  to  the 
difl.  17  miles,  and  courfe  S.  S.  W.  ^  W.  the  diff.  of  lat.  is  14,6  S. 
and  departure  8,7  W. 

Diff.  lat.    Dep.  1 
Nowbytra.tablc64,2S.     16,9 W.  Latitude  failed  from      36*  15' N. 


Diff.  of  lat.  cor.  for  cur.  i    19  S. 

I  III  ii       . 

Lat.  in^  corre^  for  cur.  34    56  N. 


And  by  current    14^6  S.      8,7  W. 

Corred  for  cur.    78,88.    25,6 W, 

Which  agreeing  with  my  latitude  by  obfervation^  I  conclude 
that  my  reckoning  is  right ;  then  having  the  latitude  left,  and  la- 
titude come  to,  the  difference  of  longitude  may  be  found  either  by 
Middle  Latitude  or  Mercator's  Sailing,  as  before. 

If,  lafter  all  proper  allowances  are  made  for  errors  in  diftance, 
currents,  &c.  the  latitude  by  account  and  obferved  latitude  (hould 
difagree,  then  the  reckoning  muft  yet  be  further  correfled  ;  and  to 
do  which,  the  following  are  the  common,  and  feem  to  be  the  mofl 
rational,  methods  :— 

CASE  h 

If  the  Courfe  found  by  Dead  Reckoning  be  lefs  than  three  PointSy  or 

thirty-'three  Degrees, 

Rule.  To  the  difference  of  latitude  and  departure  by  account 
find  a  courfe ;  with  this  courfe  and  the  difference  of  latitude  by 
obfervation,  find  the  difference  of  longitude,  either  by  Middle 
Latitude,  or  Mercator's  Sailing. 

EXAMPLE. 

Yeflerday  at  noon  we  were  in  lat.  39*  18'  N.  by  an  obfervation,- 
this  noon  we  are  in  lat.  37®  48'  N.  and  our  dead  reckoning  gives 
107  miles  of  fouthing,  and  64  of  wefting;  required  the  true  dif- 
ference of  longitude  f 

To  the  difference  of  latitude  107,  and  departure  64,  I  find  the 
'  courfe  2  ^  points  ;  then  with  the  meridional  difference  of  latitude 
between  the  two  obfervations  115,  and  the  fame  cpurfe,  I  find  the 
true  difference  of  longitude  69  miles. 


CASE 
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CASE    II. 

If  i'hy    Courfs  fmnd  hy   Dead  Rt'chnlng  he  m^re  than   three   Points, 
or  thirty -three  De'^rns^  and  i[%  than  jive  Pchits^  or  fifty -fix  Degrees. 

Rule.  With  the  diff.  of  lat*  and  dep.  by  account,  find  the 
diftaiice;  with  this  dif^atice,  and  difF.  of  lat.  by  obfervation,  find 
another  departure.  lake  half  the  fum  of  this  dep.  and  dep,  by  ac- 
count, for  the  true  dep.  with  which,  and  the  diff.  of  lat.  by  obfer^^ 
vation,  find  the  diff.  of  longitude. 

EXAMPLE.  . 

Yeftcrday  at  noon  we  were  in  lat,  52°  4b'  N.  and  are  this  itoon 
in  lat.  54°  22'  N.  having  by  account  made  84  miles  of  northing, 
and  76  miles  of  welling;  required  the  true  difference  of  longitude? 

To  the  diff,  of  lat,  84,  and  dep.  76,  the  diftance  is  113  miles, 
and  the  courfe  42^ 

To  dift.  113,  and  diff.  of  lat.  between  the  two  obfervations 
io2,  thedep.  is  49,5  5  then  76  added  to  49,5  is  125,5,  half  of 
which  is  6^,7,  the  true  dep. 

To  dep.  62,7,  and  diff.  of  lat.  by  obfervation  102,  the  courfe  is 
31°,  and.with  the  courfe  31°  and  the  meridional  diff.  of  lat.  be- 
tween the  two  obfervations  171,1  fiiid  the  diff.  of  long,  is  103 
miles. 

CASE  III. 

If  the  Courfe  hy  Dead  Reckoning  he  more  than  five  Point  5  ^  or  fifty  fix 

Degrees, 

Ru  LE.  With  the  diff.  of  lat.  and  departure  by  account  find  the 
diftance ;  then  with  this  dift.  and  diff.  of  lat,  by  obfervation  find 
the  diff.  of  long. 

EXAMPLE. 

Yefterday  at  noon  we  were  in  Icvt.  38°  52'  N.  to-day  at  noon  we 
are  in  iat.  40*^  iS'  N.  and  by  account  have  made  68  miles  north- 
ing, and  112  miles  of  wefting  ;  required  the  true  diff.  of  longi- 
tude ? 

With  the  diff.  of  latitude  68,  and  departure  1 12,  I  find  thedif- 
tatjce  iji  miles,  and  to  diftance  131,  and  difference  of  latitude  by 
ohJervation  86,  the  courfe  is  49"^^,  nearly;  wii:h  this  courfe,  and. 
the  meridional  difference  of  l^ituJe  between  the  two  obfervations 
1 11,  the  difference  of  longitude  ib  128  miles. 

I'he  reafon  of  the  above  rule  is  plain,  if  we  confider,  th  t  when 
a  (hip  fails  near  the  meridian,  it  will  require  a  fenfiblc  error  in  tne 
courfe,  to  make  any  confiderable  error  in  the  difference  of  latitude  ; 
which  can  hardly  happen  if  proper  care  is  taken  at  the  helm  ;  and 
tbeiefoieit  is  moit  likelv  that  the  error  is  in  the  diftance  run;  but 
w^AQT\  the  coure  is  near  the  middle  of  the  quadrant,  or  between  3 
and  5vpoint^  from  the  meridian,  it  is  then  probable  the  error  may  be 
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in  both  courfe  and  diftance ;  and  when  the  courfe  is  more  thari  five 
points  from  the  meridian,  it  is  then  moil  likely  the  error  is  in  rhe 
courfe,  as  it  will  require  a  great  error  in  the  .diftance  to  make  any 
confiderable  one  in  the  difference  of  latitude. 

Note.  As  the  true  place  of  a  (hip  depends  up^n  h-^r  latitude 
and  longitude  being  truly  afcertained,  I  have  fet  thefe  down  only, 
the  reft  being  of  lefs  confequence  to  the  mariner. 

To  corre^  for  feveral  Days. 

By  help  of  the  three  preceding  rules,  the  longitude  may  always 
be  corredied  for  a  fingle  day,  but  if  an  obfervation  has  been  wanted 
for  one  or  more  days,  then  mark  the  latitude  and  longitude  at  laft 
obfervation,  or  if  this  be  your  firft  obfervation  fince  leaving  the 
lahd,  mark  the  latitude  and  longitude  of  the  land  you  left ;  this  is 
the  only  latitude  and  longitude  you  can  call  certain  ;  all  the  fol- 
lowing part  of  the  reckoning  muft  undergo  a  corredlon,  which  is 
made  as  follows : 

Take  the  northings,  fouthings,  caftings,  and  wettings,  that  you 
have  made  fince  your  laft  obfervation;  or,  if  this  be  your  firft  ob- 
fervation, then  for  every  day  from  your  leaving  the  land,  minding 
not  to  leave  out  the  difference  of  latitude  and  departure  of  the  day 
you  correft  on,  and  bring  them  into  the  Travcrfe  Table,  by  which 
you  will  have  the  whole  difference  of  latitude  and  departure  by  ac- 
count fince  the  laft  obfervation  ;  and  with  that  fame  difference  of 
latitude  and  departure  find*the  courfe  by  dead  reckoning  ;  then  ob- 
ferve  which  of  the  foregoing  cafe?  that  courfe  falk  under,  and  cor- 
reft  by  the  rule^  for  that  cafe.  But  when  an  obfervation  has  been 
^wanting  for  feveral  days,  then  mark  the  latitude  and  longitude  you 
were  in  at  your  laft  obfervation^  or  on  leaving  the  land  zi  before, 
and  then  you  may  correft  with  a  greater  degree  of  certainty,  efpc- 
cially  in  high  latitudes,  by  the  following  rules ; 

CASE  I. 

Reckoning  from  the  laft  certain  latitude  and  longitude. 

When  the  courfe  given  by  the  meridional  difference  of  latitude 
and  difference  of  longitude  by  account,  taken  as  difference  of  lati- 
tude and  departure,  is  lefs  than  three  points,  or  33  degrees. 

Rule.  To  the  meridian  difference  of  latitude  and  difference  of 
longitude  by  account  (taken  as  difference  of  latitude  and  departure, 
asfnewn  in  Mercator's  Sailing),  find  a  courfe;  with  this  courfe, 
and  the  meridian  difference  of  latitude  by  obfervation,  find  a  cor* 
rcfp«nding  departure,  which  will  be  the  correct  difference  of  Ion-  * 
gitude. 

EXAMPLE  I. 

Having  failed  three  days  ago  from  latitude  49®  57'  N.  and  got 
no  obfervation  till  this  day  at  noon,  and  find  I  am  in  latitude 
45°  23' N.  and  by  dead  reckoning  lam  in  45°  12' N.  having 
differed  my  longitude  173  miles;  required  my  diffi^rence  of  lon- 
gitude? 

Y  2        >  L^U 


171 

Laf.  failed  from 
Lat.  by  account 
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M.  Parts. 


49**  5/ N.  3470 
45;  ip  N.  3047 


4  45 
Merid.  4^ff.  of  lat.*by  ace. 


423 


M.  Parts. 
Lat.  failed  from  49*5?'  5470 
Lat.  by  obfer.  45    23      3063 

4  34 
Mcr.  difF.  of  lat.  by  obf.  407 


To  meridian  difference  of  latitude  by  account  423,  and  differ- 
ence of  longitude  by  account  173,  the  courfe  is  22*^  15'.  Then 
with  the  courfe  22°  15,  and  meridional  difference  of  latitude  be^ 
tween  the  obfervatpns  407,  I  find  the  difference  of  longitude  i$ 
167  miles.  / 

CASE  IT, 

When  the  courfe  given  by  the  .meridional  difference  of  latitude 
and  difference  of  longitude  by  account  (taken  as  before)  is  greater 
than  three  points,  and  lefs  than  five  points, 

RCL£.  To  the  meridian  difference  of  latitude  and  difference  of 
longitude  by  account,  taken  as  difference.Qf  latitude  and  departure, 
find  a  diftance ;  ivith  this  diftance,  and  meridian  difference  of  lati-r 
tude  by  obfervation,  find  a  correfponding  departure ;  iialf  the  funi 
of  this  departure,  and  the  difference  of  Ipngitude  by  account,  is  ttiQ 
^orre£l  difference  of  the  lopgitMde^ 

EXAMPLE  IL 

Three  days  ago  we  were  in  latitude*  45"  23'  N.  and  have  fince 
that  time  failed  between  fouth  and  weft,  have,  by  dead  reckoning 
altered  our  latitude  ^  miles,  and  our  longitude  147  miles  ;  but  by 
an  obfervation  this  day,  we  find  we  are  in  latitude  43^34';  re-* 
Quired  the  correft  difference  of  longitude  ? 


M.  Parts. 
Lat.  failed  from  45®  23'  N.  3063 
Lat.  by  ace*       43    49  N.     2931 

I    34 
JVIer,  difF.  of  |at.  \>y  account.    1 32 


M.  Parts, 
Lat.  failed  from  45°  23'  N.  3063 
Lat.  by  obfer.     ij3  34  N.     291Q 


r-r 


I    49 

Mcr,  diff.  by  obfervationt 


^51 


With  the  meridian  difference  of  latitude  by  ace.  132,  and  differ- 
ence of  longitude  by  ace.  147,  I  find  the  diftance  198,  and  courfe 
4.8".  Then  with  the  diftance  198,  and  meridian  difference  of  la,, 
titude  by  obfervation  153,  the  dep.  i%  125;  now  125  added  to  147 
is  272,  and  half  this  fum^  viz.  136,  is  the  corre^  diff  of  longitude, 

CASE  m. 

When  the  courfe  given  by  the  meridian  difference  of  latitude 
^nd  difference  of  lopgitude  by  account  (taken  as  before)  is  more 
than  five  pointy,  or  56  degrees. 

}lui«E*  Tathp  meridian  difference  of  latitude  and  difference 
pf  Ipneitude  by  acapimt|  t^en  ^  di#!?ren^e  pf  latitude  gnd  depar- 

Tq 


M.  Parts.  1 
Lat.  failed  from    45 *>  34*  N.  3910 
Lat^  by  account    42  44  N.  2841 

5® 
Mor  4jir.  of  lat.  by  account        69 
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To  this  diftancc  and  meridian  diflercncc  of  latitude  by  obfcrva- 
tion,  find  a  coircfponding  departure,  this  departure  will  be  the  cor* 
reil  dift'crence  of .  longitude. 

EXAMPLE  III. 

Two  days  ago  I  was  in  latitude  43*^  34'  N.  and  have  fmce  thta 
made  by  account  50  miles  by  fouthing,  and  256  miles  diiFerence 
of  longitude  weft,  but  find  by  obfervation  that  1  am  in  42^  30'  N. ; 
what  is  my  true  difference  of  longitude  i 

M.  Parts. 
Lat.  failed  from  43**  34'  3910 

Lat.  by  obfer«     42  30  2822 

I  04 
Mer.  dlif.  of  lat.  by  obfer.         88 

Then  to  meridian  difference  of  latitude  by  account  69,  and  diff. 
of  longitude  by  account  256  (taken  as  difference  of  latitude  and 
deparuirc),  the  diftance  is  265,  and  courfe  75  degrees. 

And  to  diftance  265,  and  difference  of  latitude  88  (the  ircri- 
dian  difference  of  latitude  by  obfervation),  the  departure  is  250, 
which  is  the  correft  difference  of  longitude. 

Here  we  have  given,  at  fomc  length,  the  different  methods  of 
correcting  the  dead  reckoning  by  an  obfervation,  which  are  rea- 
dily done  by  the  Table  of  Difference  of  Latitudeand  Departure, 

Thefliip's  way  is  generally  greater  than  the  diftance  given  by 
the  log,  and  it  is  always  fafeft  to  have  the  reckoning  a- head  of 
the  (hip,  that  the  mariner  may  be  looking  out  for  land,  and  not 
make  it  before  he  is  aware  of  it. 

When  a  great  fea  fets  after  the  ftiip,  it  is  common  to  allow  one 
mile  over  for  every  ten  given  by  the  log,  for  the  heave  of  the  fea; 
but  if^the  fea  be  athwart  or  again  ft  her,  her  diftance  muft  be  lefs 
than  that  given  by  the  log. 

The  error  in  the  fliip's  reckoning  is  frequently  attributed  to  un- 
known currents^  for  by  various  caufes,  yet  undetermined,  there 
^re  many  counter  motions  of  the  water  in  the  open  feas,  as  well 
as  thofe  obferved  near  the  (hores,  where  the  motions  may  be  to^ 
Jerably  well  accounted  for.  Some  of  the  obferved  currents  in  the 
great  feas  may  perhaps  be  owing  to  the  tides  following  the  moon, 
and  to  th^  libratory  motion  the  waters  may  have  thereby,  and  the 
unfettled  fctting  and  drift  of  thefe  currents  may  poilibly  depend  on 
the  change  in  the  moon's  declination.  However,  it  is  well  known 
from  obfervations,  that  the  trade- winds  occafion  a  confiderable 
current  within  their  limits,  particularly  v^Ithin  the  Torrid  Zone, 
where  the  motion  is  perpetually  towards  the  weft,  at  the  rate  of 
eight  or  ten  miles  adav,  butat  the  extKmities  of  the  tr^de-winds, 
or  near  the  latitudes  o^  30*  N.  or  S.  it  is  likely  that  the  currents 
are  compounded  of  the  faid  weftern  motion,  and  of  one  towards 
theequaor;  therefore  all  fliips  failing  within  thefe  liooits  ihould 
tlik^Yf  a  courfe  each  day  for  this  curjeatt 
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Note.  When  the  dilFerence  of  latitude  by  account  is  lefs  than 
the  difference  of  latitude  by  obfervation,  the  fhip  is  a- head  of  the 
reckoning,  but  if  lefs,  the  reckoning  is  a»head  of  the  fhip. 

When  the  mariner  is  dubious  of  his  account  of  longitude,  he  ge- 
nerally runs  into  the  latitude  of  the  intended  port,  and  then  fails 
£.  or  W.  if  there  be  Tea  room,  according  as  it  is  fituated,  and  keeps 
a  good  look-out  for  the  land. 

TJie  method  I  have  cbofen  to  introduce  the  young  mariner  into, 
the  moid  capital  part  of  navigation  is,  by  (hewing  him  firft  how 
to  work,  a  fewfeparate  days'  works,  independent  of  each  other,  and 
then  proceed  to  a  continued  Journsd  from  LonUpn  to  Madeira  and 
TenerifFe,  in  which  will  be  inferted  mofl  of  the  occurrences  that 
commonly  happen  at  fea  or  in  harbour. 

I  have  feen  many  ydung  navigators,  who  have  been  taught  the 
principles  of  Navigation  on  fhore,  very  deficient  in  keeping  a  jour« 
nal  at  fea ;  and  therefore  mufl  requeft  the  teacher  not  to  omit  put- 
ting the  pupils  over  the  fqjjowing  Journal  j  which  will  render  them 
ready  at  working  a  days'  work  at  fea,  and  confirm  in  their  memory 
thofe  rules  they  have  been  over. 


EXAMPLE 
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EXAMPLE  1. 

VeRetAiy  at  noon  ve  were  in  tlie  latitude  of  46°  18' N.  and  long.  11'  I8'W. 
and  have  failed  till  this  day  noon,  as  by  the  Iog-b<»rd,  the  current  having  all 
the  time  fet  S.  by  E,  2^  miles  per  hour  ;  required  the  Ibip's  place  and  the 
dircd  courfe  ind  digance  made  good  } 
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r>itea  Cou.  b.  57-  12 

K..  Ditt,  131  m. 

The  couriei  and  winds  on  the  Ing-board  being  eiamincd,  it  appean  thai  the  flilp  fjili  large 
snd  hu  no  Ice-way  ;  thcreJore  the  feveral  tourfei  ftom  the  log-board  are  entered  into  the 
Tfiverfc  Table  williou:  all  crMiiin. 

K«l  the  fathoms  an,l  knots  belonging  to  each  courfe  are  ruramed  up,  and  the  refulK  are 
put  in  the  column  of  diOancei  in  the  Traverfe  T*ble :  and  to  thefe  coutfei  and  diftances, 
the  whole   diffeioiee  ot  Jatitude,  departure,  courTe.  and  dillanee  made  good,  aie  found 

Then,  hwlng  tie  latitude  left,  and  the  Utitude  come  to,  find  the  complement  of  the  middle 
Utitude,  and  with  that  and  the  depdrture,  fiud  the   longitude,  tc.  by  Buddie  iMilude 

Orrwiih'the  courfe.  tnd  meridional  difference  of  latitude,  find  fte  differenee  of  longitude, 
by  MetcatoKs  Sailing.  .,       ,      , 

Kort.    When  the  odd  fatbsm.  areabow  five,  we  allow  ene  knot,  but.  if  under  fire,^ 
sotbing  is  allowed. 
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June  19,  >8a6j  being  yeilerday  noon  in  latitude  15'  -jo'S.  and  longitiideio'  tt'S, 
we  havfc  Toiled  till  titis  day  noon,  as  per  log-board,  in  a  current  letting  foUlh  ij 
mites  an  hour,  the  variation  i{  poir'  '     "■  -  -1  .1.  /i.-_>-  _i  __ . 


Log-Board.                             Traverse-Table. 
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8.7 

8    S 

S,7  

10  s 

11  s 

S.  S.  W. 

w. 

I 

?S.l  Dep. 

Lat.  left         ij  303.     Mer.  parts    1583 

3  4 

4  S 

Lat.in        28  ijS.     Mer.parls    1768 

Suralat.       j3  4;        M.  difF.ht.    i3j 

6  I 

7  5 

11 

S.KbyS. 

S.W.bjS. 

. 

Mid.  lit.     16  51 

Co.m.lat.    6j  oS 

,0    6 

IT      S 

Long,  li-ft    10   IjE. 

Dif.  Long.    I  02  E.  or  i'  oi't  E. 

Juu-ifcJ.  IB  30  K.  Dill.  17^  miles. 

Long,  in 

'    '7 

The  courres  and  winds  on  the  loe-board  beinf  examined,  it  appears  that  the  lliip  ii 
clofe  haiiled,  and  one  point  lee-way  being  allowed,  reduces  the  courfcs,  and 
taking  a  courfe  for  the  current  S.  tliefe  feveral  coorfes  being  correfled  by 
the  variation  .  i  point  weft,  give  thofe  in  ihe  traverle' table,  to  which  the 
whole  difference  of  latitude  and  departure  is  to  be  found  as  above. 

And  hence  the  latitude  and  longitude  in  may  be  found,  either  by  middle  latitude 
Av  MrnMt.ir'^  (ailing. 


•r  Mercator's 


NOTB.  In  the  two  following  examples,  the  courfes  are  corrected  to  the  nearell  dt- 
frees,  as  fat  down  in  the  Tfaverfe  I'able,  and  the  udd  miautes  are  rejected. 


BULES  FOR   KV£F'ltn!l'A   JOURHaV 
EXAMPLE     III.      -     ' 


"? 


Velltrclay  at  noon  we  were  in  latituda  3}*'  40'N.  lonntude  16*  10'  wef),  the  fan 
was  obfervej  tofet'jo*  18'  from  the  north  point  of  the  ^ompafi';  weha»e  failed. 
this  day  noon,  w  per. log- board,  in  a  current  felting  W,  S.  W.  ij  mileMrhour  j 
required  the  ibip's  phce,  j|nd  ))er  cour(e  |ft4  diftvicc  ta  th;  weft  Cfid  of  Uie'Ifla^j 

otMadeJTHi 


Log-Hoard.                                   Traverse     i  able.      ,,    | 

r 

F 

Courlfi. 

Winds. 

L.  VN., 

Co.rfc. 

DluT 

NT 

b. 

E. 

W. 

6 

S.  by  W. 

W. 

0 

S.  oi"E. 

^0 

+0.0 

°'7 

6 

S.  loW. 

7° 

68,9 

3 

6 

3 

S.„W. 

5B 

41.7 

+o>3 

4 

7 

° 

S-ssW. 

36 

20.6 

'9.S 

1 

7 

7. 
7 

3 

S.W.byS. 

W.byN. 

, 

Diff.  lat. 

171.* 

0.7 

81.0 
0.7 

8 

7 

a 

9 
10 

7 

t 

Der. 

8.. 3 

H.lorc    the   cowries   can   be   cufredleS   10 

I2 

7 
S 

A 

put  into  thp  Tr-verfe Table,  the  varialion  cf 
iheeotppafs  muft  be  found  frcm  llic  (uti's, 

I 

8 

0 

[roc  STTipHiude. 

8 

S 

The  declination  is  11'  30'  N.                        ' 

3 

£ 

As  cof.  1-t.  33"  40' :  rad. ; :  fin.  az'-.o' ;  fliie 

4 

7 

s 

S.WbyW 

N.  W. 

0 

27"  2i'.  Cump,  =  61"  38'. 

s 

7 

3 

So  that  the  iiui  amplitude  =    N.  6i°38'W. 

I 

^ 

6 

'  Mag.  amplitude  =   N,  jo  18  W, 

7 

6 

4 

8 

6 

0 

Vm.iicn             =         .2aoW. 

9  6 

I 

Ij     Thscoutreson  ihe  log-board  being  cor- 

10   6 

rcfted  by  ihis  variation  and  rhe  lec-wiy,  will 

■  1    6 

3 

give-thecourfes  fitted  for  [he  Trareife  Ta- 

12    t 

_ 

1             "We.                                                                  1 

Lat.  left 
pitF.  lat. 


Sunt  lal. 
Mid.  lat. 
Co.  mid.  lat. 

Long,  left    T 
|)iff.  long.  — 

Long-  ill 


33"  40'N,        Madeira's  lat.     ^i**  jS'N.     M.  parn   1075 
^l  S.         Lat.in  jo    ^N.     M.P.     '1945 

I     49  =  logiaWa       taS 


S6W. 


Co.  aiid.iat.      58    si 

Madeira's  long.  17 
Ixng.  ill  '  t7 


Diir.  lung  '  o  51  B. 
"■  t)uif«  N.  u  44  ii;  U'ft.  117  miles. 
In  the  work  for  tbc  amplitude,  tlie  latituie  at  fun-fet  w^f  taken  the  fame  as 
^t  noon  ;  for  although  there  weip  .ibout  46  tnih's  of  fouthiag  in  ihat  time,  and 
fb  tke  latitude  at  fun-fet  was  about  34'  52',  yet  the  amplitude  being  only  ij' 
left,  the  alteration  in  variation  would  fc^rcely  affeS  the  difiWcnce  «(  UvvViA^ 
j|D^  departure  foi)p4  ftom  tbe  comfes  fo  carTeae4. 


ifi  ROLtt  T,Q%.  I^EEPJKa  A  }OV>,llMf.*  , 

EX    A.  H    ■  .1.   K     IV. 

tbu  Dlr  Noon,  M  pel'  Log-haui,  uiaciiiTeDtTcitiDe'b)rthe  codidiA  W.N  Vf.-f^. 
Mile  an  Hoar.  Required  toe  ibipi  Place,  and  her  diced  CoiufeuidDifiaocc  to  the 
Illud  of  St.  Heleoa. 


Loe-BoAiD. 

T.AV,...  T..^..                       1 

a 

K 

r 

Courfci. 

Windi. 

Lee 

Coatkt. 

Dili 

N. 

S. 

K, 

W 

15 

7 

4 
3 

o 

8 

4 

9 
7 

t 

I 

S 
4 

: 

N.byE. 

North. 

K.N.W. 

1.  by  N. 
t.  N.  E. 

N.E. 

■ 

N.  u'W. 
N.  >s  W. 
N,  47  W, 
N.  Si  W. 

39 
76 

37-0 
19 

.11 

SS.6 
11.9 

116.0 

Diff.Ut. 

Dep 

91-5 

Lit.          .9"jo'S.  Alt.  io''4o'  Dec.  i7''i7H  ' 
go  00              go  oo           90  00 

Co.Alt  79  loP.Dlftio?  aj 
Co.Ut.     TO  30         Co.  Sec.         0,0156s 
Co.  All,    79  »o        Cs.  Set.        0,00757 
P.  Dili,    107  17 

Sam    t)^57  '7 

iSum      "8  j8        Log.  SUe        J»'9»74 

P.Difl.    107  17 

Rem.        11  11        Log.  Sine        s.S;7)J 

Di 
u 

u 
u 

Co 

iJ. 

Ml 

t 

.It, 
d. 

?. 

^•o6 

•7  » 
»h6  S4 

yooo 
tlo,,. 

N.      M. 

6. 

4S. 

Mer.dif.I 

".•"■^ 

Pins 

"9 
■  IJ3 

Co.  S.  Tiue  Alioiu.    =  56*30'— 9174194 

TtueAiIoiuth                 iij  ocfromtheS. 
180  OS 

Tmefltlo                            67  oofromtheN. 
Mte-Aiimuth                   So  lof^ointheN, 

Viriatlon                            13  30  W. 

Ut.in        i7-34S.M*.lo6<.Long,io     I'lyW. 

Si.HqI.L,i5  isS.M-P.  96JSt.HeUo.s  43 W. 

Dilf.kt.     iijM.O.Ut.  41     Dilf.  Ian.4  iS 
Co                                              6a 

[nMilej  89                              InMiIeije6 

With  the  MerlJ-H,a.l  Difference   of  Ladludt 

toSt.  KeleDi  is  fjund  3.70''  .4'W.  and  widi 
dHt.Courfe  and  the  proper  Difference  of  Ufitude 
IbeDiRince  ii  fauut  »6j  M4ti. 

(    «79    ) 
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mat 


JOURNAL    OF    A    VOYAGE 
LONDON   TO    MADEIRA 

I 

A  K  ft 

TENERIFFE, 

IN     T  l)  B 

Endeavor,  ef  London  ; 

WILLIAM    CLUAR,    Cojumahdkr  ; 

yOSEPH    iklOHT  Mate. 

Oeparture  taken  from  the  Lizard  in  Latknde  49^  57'N.  Longitude 
S^  if!  W.  bound  for  FuiKhal,  in  Madeira,  in  Latitade  32°  38'N. 
Longitude  17®  §'W.  and  to  Santa  Crra^  iriTencriffc,  in  Lati- 
tude 28**  28'  N.  Longitude  itf®  16'  W.  bearing  from  tire  Lizar(% 
Point  B.  27^2tf  W.  diftancc  ti70Mi}ei. 

-Bf'^^*  Aprii  2S ,  1 806. 

In  the  following  .JouRNAi  is  exerhptiiied,  -  the  Manner  of  aU 
lowing  for  the  Variation^  jjce-wa)%  Ljrii^-to,  CsQnas,  Cirrents^ 
Heave  of  the  Sea,  tec.  and  to  correct  the  Dead  Heckonkigi  by  an 
Obfervation,  in  all  Cafifi ;  whh  moft  6f  the  Occurrences  that  com* 
monly  hat>f>en  at  Sea|  and  tfat  Ship's  Waj^  ipriqked  b£Fon  Merca** 
toe's  Chart.  « 


Z  1 


;§6 


A   JOUkWAl   0*    A  VOYAdE 


April  25-, 
1806. 


Saturday 
26. 


Stinday 


Monday 
t8. 


t^mi^ftr' 


Tucfday 
29. 


At5  A.,M..tb«-pil6t'eam^  ohboatdi  then  weighed 
and  failed  from  To  wier  Wharf ;  at  1 1  came  to  with 
the  beft  bower  at  Blackwali.     Wind  S.  S.  W. 


Frefli  gales  and  cloudy  weather,  with  rain. 

Ac  5^A.  M  weighed  and  failed^  at  9  came  to  an 

anchor  at  Gravefend,'  and  deared  fhip.  Wind 

from  S.  S.  W.  to  N.  N.  W. 


"^T- 


Wednefday 

30. 


1 1111 


Thurfday 
May  I. 


Friday 
2. 


Saturday 
3- 


At  4  P.  M.  weighed  and  failed,  moderate  weather  j 
at  9  came  to  with  the  beft  bower  at  the  Nore  in 
9f  fathoms,  fr^lh  gales;  al  4.  A.  M.  tVeighed 
and  failed  ;  at  ii  came  to  anchor  in  the  Downs 
in  7  fathoms.  Deal  Caftle  bearing  W.  f  S 
diftant  3  miles.     Wiiid  W.  by  S. 


II 1^    Oi 


■*i  »  >i<ii  flit'tii '■  ■ 


At  I  p.  M.  felt  the  Pilot  on  fhore..  Thefe  24 
hours,  the.  firft  and  middle  parts  moderate  and 
fair,  the  latter  part  firong  gale^  and  cloudy ; 
hoifted  the  boats  in. 


«  n«  1 1 


btrong  gales  and  cloudy;  at  2. P.  M.  veered  out 
the  long  fervitc  of  the  beft  bower,^  got  top- 
gallant  yards  and  maft  do'wh^  at  4  P.  M.  ftruck 
yards  and  top-mafts.  Thefe  24  hours  had  very 

hard  gales  of  wind.     Wind  W.  by  S. 

--• — — ^ — " 

Thefe  24  hours,  for  the  moft  pah,  frefli  gales  :  at 
4  A.M.  hove  up  the  beft  bower,  and  let  go 
thefmall  boWer:  at  9  hove  up  the  fmall  boW^r, 
and  let  go  the  beft  bower  again ;  all  hands 
employed  righting  the  anchors.         * 

At  6  P.  M.  flronggales  with  heavy  rain;  at  8  veered 
out  the  long  fetvice,  and  let  go  the  iheet  anchor 
under  foot ;  at  9  A.  M.  hove  up  the  fheet  an- 
chor.    Wind  variable  from  S  by  W.  to  W. 

The  ftrft  and  middle  parts  moderate  and  fair  ;  the 
Utter  part  ftrong  gales.     Wind  W#  by  S. 


1  ■»  -^ 


rhefe 24 hours,  frefh  gales  and  fair;  at  10 A. M, 
got  up  yards,  top-nuft|  and  top-gallant  mafts« 
Wind  E*  S.  E. 


»^1«  ■■««•■*■ 


*  « 


PitOM  LONDON   TO   HADEUAi 


H 

K. 

P. 

C^rr«. 

Windi. 

Let- 

ivay. 

aEMikitj  on  bojrd.  SuoJay,  M.j 

S.!,yW.lW. 

S.W.bj\V.iW. 
W.N.W.'iW 

w.s.w. 

M,!W. 

N.bjSV. 

N.iW. 

N.byE. 

U  3  KM.  hove  ft..r.. 

At  4wei(:hed  and  fjfled  in  Cu.  with  a 

4"  Gmi  M»n  of  War,  and  lo  r*il  ol 

Klerchintmcn. 
At  6  S.  Furelind  bore  M.N.W.  clift.4M 
At  t  A.M.  Fairlec  bore  N.  diQ.  6  M. 
At  6  Betthy  bore  N,  by  W.  6  Milra. 
\tgBe«hy bore  N.E.byE.'< mild. 
rtcOi  Gd«  .nd  clwr,  fcv.ral  Diipt 

ftandlnsup  Channel;  clofereffedboib 

Alls  BembridseP.bcreW.N.W.»7M. 
ilitl  in  Cmpuij  wah  the  Fl»rt. 

1 

1 

1 

1 

1 

1 

H, 

t 

K. 

P. 

CotKkr. 

Windt 

l-.ct 

Rewahxj  onbcirJMoBdy,  AUyj. 

S 

s 
6 

W.JS. 

W.  by  S.  {  w 

N.  E. 

N.N.E. 

Frclgjl^imiclMri 

At  4  PiM.  ratttd  «Lth  tbe  Fleet,  the, 
t'cini;  boumt  to  S|iillieai'.  DnnDofa 
bciriDRW.N/.V..li(liimii  miJsf, 

At  J  Ut  out  ojie  reef  of  e  ih  Top-ftiL 

At  7  A.M.  PoriUnd  iighl  bote  iV.A'. 
W.  J,  ,\L|«. 

\      \       1 

111              1 

1      1       1     1       1     J       1           j 

Being  upoBi  the  Cosft  thU  lad  Day,  tlie  Log  is  howe,  and  the  Bcnrings  anil 
Cillances  of  L^jnds,  Rocks,  Sanc!9>  ice,  3i  you  approach  them,  niuft  always  be 
(ct  down,  ajid  zf.  of  the  greatcil  cojifeijiience,  efjiccially  in  bid  Wtather,  or  when 
you  are  in  Danger  of  being  drove  out  of  yq^ir  tiue  Cowfc,  in  the  Night,  or  in  a 
Tog;  fb  that  you  may  at  any  Time  dertrmiiie,  by  your  Reckoning,  or  tht 
Cbnt,  Lire  Ship'i  t'hce,  and  to  (ail  CouHcsandDiftancnaaCircuinllancei  require, 
i))  order  to  pafs  Pbces  of  Danger^  and  to  bave  it  always  in  y«ur  Power  lo  tal;e 
yoat  Departure  frotn  fome  known  Plite,  in  cale  yuu  (lioiild  M  drove  out  to  £r% 
in  the  Night  or  in  foggy  Wtather,  when  no  Lam)  can  be  leen.  For  it  Ibmetin^ei 
^-qipens^  thai:  in  woricicg  to  Windward  in  ttic EngUni  Cliannel,  H.  of  ntinn^;e, 
Sjtift'hy  making  luu  long  a  Board,  hare  got  \ipoii  a  Sand  callal  the  Owrii, 
«n  which  there  is  now  a  Aoatifij;  Light..  It  1)  ther^ore  atiruiiitcly  nt-celliiiy 
Ci>  have  good  Drnughtt  ol  t)ie  Coalu  you  failvjion,  unlcfi  you  tee  well  HC(]iiair.:(u 
•rith  tbein  indeed. 


A   JOCRNAL   CT   A   rOVACEf 


H. 

K. 

F. 

CoDrfei 

Windj' 
N.E. 

nay 

Revabils  on  boird,  auefdar,  May  B, 
iSc6. 

6 

t 

S 

J 

J 

S 

V/.  3.W. 
S.W.bjW. 

Thcfe  14  Hours  moder^ie  Gale*  and 
fair  -^ycathtr. 

At  fi  P.  M.  .he  Lizard  bore  N.  N.  E. 
Diflin«6I.eaguta,fromwhkhllikc 
iByDfpar.;tbeuiginl>ieLat.or49-"j7i 
N.  and  Long,  j"  il'Weft  sf  London. 

Several  Sail  in  Sight,  flanding  lo  Wtft-- 
ward, 

AiNooi.,U[hantN.S3''ai'E.  DiRmw 
5-1  Mik.. 

Variation  il  Poinis  Wefierly. 

CPurft.lTlinJs 

lw|   D'R*'ir,.r.byOl,r|MBr.Din.lDi/F.L(,n.It.onE.in.j    "oift.  H 

»l.56;3'l  >°7\9 

n"-''"i 

1   o°48'  1     I'm'  l6"z6'W.;F«i.oh,S.i7=4l 
1      W.      1      W.      1              lWDi.J5M.| 

The  Lizsrd  bciring  K.N.B.  dift. '.  Leaguei  from  the  Shin,  !■  the  fame  u  if  the  Ship 
lisd  failed  fi<tfTi  the  Lizard -'>  Leagurt  or  iS  Milci  mbod  the  opfioGle,  ct  S.S.W.  PoiM 
cf  the  Compafj,  and  allowing  for  the  Variation,  as  Wore  tenghi,  makei  it  S.  half  B. 
did.  18M.  which  ii  to  be  fct  down  ai  the  firft  Conrfc  and  Diftance  in  the  fnllowiaf 
Travetfe  Table. 

The  firB  Cou(fc  fteered  by  Conipaf.  ti  W.  S.W.  which,  illowbg  for  the  Vmrii- 
tiM,  miicn  S.W.  by  S.  half  W.  and  the  Sum  of  all  the  DiAancen  failed  on  that  Onaift 
till  two  rfClotlc,  when  it  altera,  it  iS  Milet  and  an  half,  which  being  doubled,  becaiA 
the  LegiiheaTede«ty  twohouri.pivet  37Mil«i  rothefecond  CourfeindDift.to  be 
fee  down  in  the  Tra^erfe  Table  ti  :..W.  by  S.  half  W.  37  Milei.  In  like  manner  the  ft- 
Eocd  Courfe  fteer^d  ibS.  w.byW.and  the  VaHation  allowed  makei  it  S.S.W.hslfW.  and 
the  Dift.  on  that  Courfe  fummed  up  and  doubled,  give)  SS  Milei;  therefore  the  third 
Courfe  and  Dift.  to  be  fet  down  in  the  TraTerfe  Table  is  S.S.W.  half  W.fi6  Milce.  Bar- 
ing faund  the  whole  Difference  of  Latitude  and  Depirtuie  made  upon  the  fevcnl 
Courfes,  I  then  mark  dona  upon  tny  Slate  or  Paper  what  everything  thati*  to  bcfouBd 
tfimrsio.  Rntl  iftervv:icd«rrt  Lh^ni  tt'-r  in  ihelr  proper  Columniaa  undtr. 

NoTv  to  Diff.  of  Lar.  5^98.  and  Dcp.  41. 1 
W.  the  Courfe  iaS,  16°  jj'W.Dift.tojMiles; 
lhcnLit.fairedfrom,orljtird'a.al.«°'7'N. 
Diff.  of  Lit.  9J- 9      St  '  3^  S. 

Lai.  iis  or  Shin's  Lat.  —         4S  i'  N. 

Sum.ofLati.         —  —         yS  iS 

Middle  Lit.  —  —         4509 

im.of  Middle  Lat.  —        4051 

TfiL'n  with  ihiBCom.  of  Ml<t,Lat.40''ji' 
4i°f(iiird  as  a  Courfe  among  the  Degreei, 
,d  the  Dep.  48.1  in  1»  Column,  in  the  Dift, 
Col.  fland(  74,  which  is  tSe  Diff.  of  Long, 
yl  Diff.  of  Lat.  147,  the  Diff.  of  Long,  it  found 


Courfe  s. 


Dep. 


.      .    urfc»6.vardMcriai 
*o  be  neatly  74  by  Mereator'a  failing. 

.I.«ngiiuderailedfrcim,orLtzard'BLoiigittid«  J' lalV.  1  TliiibeingthefirftD«yGi»w 

DiSerenee  of  Longitude  74  Milei  I   14  *-  f     leaving  the  Lud.the  De 

Longitude  is,  ar  Ship'i  Longitude  6   t6W.}     panureiathc  Mcr.  DiB. 

To  find  thi  Storing  and  Diflance  of  UJhant 
Latitude  in  48"  ii'R      Mer  Pan.  3313     Longitude  in  6- afiTV. 

48   i»N.       Mer.  Parti  3334     UDi ant'.  Long.        5      4*W. 


Ulhant'sLit. 


Difference  of  Lit. 

With  the  Mer.Diff.  and  Diff.  Long.  UJhant  is  fonnd  to  bear  N.  81°  li'E.  and  with  tll_ 
Bearii^,  taken  »  a  Courfe,  and  the  proper  Difference  of  Latitude,  the  Diftancc  i« 
found  53  Milti.^The  Bearing  and  DiBant*  to  Fnncbl  ia  foond  ia  tlie  &inc  nwnnti. 


FRSM   LOKDON   TO    WADBIRA. 


•8s 


H. 

K. 

■F. 

Courrel. 

Windi 

L«- 

KEHJiKa  on  board.  WLdndday, 

i 

i 

a 

4 

-  6 

i 

6 

5 

6 

4 

i 

S 

SWhyWiW 
S.W.IW. 

B.W.bySiW 

N. 
N.W. 

W.  N.  W. 

rbefe  14  hourt  modsrote  gilej,  aid 

.lUadj  Wfalhcr, 
At  .1  P.M.  fpolie  llie  ChirmineNsnfy, 

from  Sguch  CiroIuil,bBDDd  La  L'ju- 

At  iAMgot  thcbawcr  inehonon  the 
guimcl,  and  unbent  the  cabtei  and 
Itawcd  ihcm. 

AtnoonC.  Ortegal  baic  S.  q"»7'E. 
did.  iK.  mile.. 

Variation  ■»',  pa'inln  vtltesly. 

Courfc 

|D[IF.I           Lachy  Lit.  bv 
Dia.lLit.lDtp.    D.  R.      Obf. 

Dift.'lnn?4l-<iiig.  hi            DilUncc. 

S.So'W. 

1    S.  1    W.  1     N. 

.   41  1^1/,     7=«     1  (>i(lanc=9J<  MiW 

Tbc  Viriition  beioe  aliened  an  eich  CDnrTc,  and  tlic  Diftances  rummed  up,  ai  be- 
Ck«  taught,  the  Travcrfe  Table  will  (bind  thiui 

With  die  difference  i)f  Utilude  aod  dcpar-    - 
tare  the  couifeidinuul  S.jo"  o' W.  and  the  - 
'diftaiiee  loS'milet. 
DiC'cf latitude        l°  33'S 


46.    48  M.  3'8. 

6j    05  Mor.Dlff,L.ij8 


Middle  Utitudc 
CoBi.  laid.  Ue. 


TK.v.a,.T.B>... 

Difl 
4,1 

N. 

S. 

34  4 
I.!  9 

E.    W. 
7  B 

S.WbyS  ,W. 
S.S.W.  IW 
S.byW.i\V 

Diff 
la.. 

93-J 

D=i,..,j.. 

I'he  Diff.  ofLong.  is  found  by  Mercator*;, 
or  Middle  Latitude  Sailiogitobe  1"  19'iV, 
Vefterday's  Longitude  6     18W, 


Tfl/n^  ^;e  £/or/»^  and  Dt/lanci  of  Cape  Orlegal. 


DifTcMiKe-of  lat. 


Wkh  the  merld.  diff.  of  lat,  and  diff,  of  torif;.  the  direft  courfe  toCap*  Ortegii 

!■  S.  0°  17'  E,  ind  viitli  that  courfc,  aud  the  propet  difference  of  latitude,  tat  diftaucs 
i*  181  nilei. 

Nbti.  A»  the  Table  of  mfferenee  of  Latitude  and  Departure  are  only  calculated  ta 
iBaKlcIWreei,  the  neireft  Degree  to  ihe  Com.  of  Middle  Latitude  i*  to  be  uk»n  in 
warkineby  Inlpeaion  to  find  the  Difference  of  Longitude  by;  'liuslhe  Com.  ofMJ^ 
LB^»d«.i>  4»°  16',  /or  which  I  tajte  41°  to  find  the  Difference  of  Longitude.  '  The 
bmamavbe  obrerved  in  GBding  the  Courfc  made  good,  the  neareft  Defrree  01  j  l>e- 
■rVB.t«^  C«urfc  ii  al»af  1  fet  io-^a,  and  will  be  found  Xufficieiuly  exiA. 


I»4 


A    JOURWAt    OK    A    VOYAGH, 


H. 

K. 

P. 

Coutfes. 

Lee- 
Wind.,   wy 

RiM.iKKS  on  board,  Thurfday, 
May  S,  iSo6. 

8 

4 

6' 
u 

5 

5 

s 

W-S.W.iS. 

s.w.brs, 
s.  S.  V. 

N.W. 
W.  by  N. 

i 

Tbcfe  14  hours  modtraM  gales  and  tlear 

At  6  P.  M.  f»w  a  Ihip  to  the  wcfbwarf, 

pbrervcdfun'imcr.alcatnaonlii   3J 

Zfnllh  diftaoce         .            i8  15  S. 
Dedination             -              16  jSN. 

Lafituda        -        -           45  nN. 
A[nODnC.OrKgalS.Io'ii'E.dift.99M, 

1         |D.r.  1         L..1.  byjUt.  by 
Coarft.  lDift.|hl.  iDc-p.   D.  R.  I  Obf. 

Mer.  Dif.  of  1                   | 

Difi.  ?.one.|l.ontt.  in.  1  Bearing  and  dift. 

S.l.rW.i  97  (9*  !  "     45l'M4Jl3' 

ji     03.30]     8  G.     1  Dift.  871  Miles. 

i 

v.a 

wingforvu 

iLiau  and  lee- 

vay  the  wotk  will  be  at  follows  : 

V>''ah  the  i'l&.ol  lit.  inddcp.the  courfe 

it  found  S.  S'jo'  W.  and  the  dift,  97  miles. 

Dif.ofUt.         I'  sffS.        Mar.  psrM. 

Lai.left  4^     4SN.  3Tfl5 


T«.vz..r,T.,t..                   I 

Courfe,. 

S.  W.  J^, 
S.  by  W. 

Dili, 
40 

N. 

w. 

ao.7 
398 

3-9 

18.3 

Dif.    Ut, 

)6.3 

3-9 

15. S 
3-9 





Oep 

i£.9 

Vid.  Ut.  *6 

Can.mid,  lai.  44    u.  ■■  ,    -.^       - 

Dincrciict  of  lungituae  30  W, 

Longitude  In  by  account     g  15W. 
Here  the  latitude,  by  ebfervatlon,  difTcring  from  the  latitude  by  account,  I  correA 
(or  the  true  Inti^itudt ;  and  as  ihii  19  the  &rrt  obfervation  got  lihce  leaving  the  land, 
I  correft  by  Cafe  I,  an  follows ; 
tizard'sjai^     49''i7'N-  Mer.  pans  347°.   With  themer.d;ff.oflat.anJ(iifr.D£loi;g. 


lat.  by  D.  R.    4J  J»  N.  Mer.  parti  3047 

Mrr.  diflT.  lat.  by  account 

Lirard's  long.  j-ii'V.'. 

Loop  in  by  aieount  8     6  W. 

pif .  of  Iqng.  by  apcount      a  J4 


.  the  Ihip'i  direa  courfe  Iroaf 
e  Lizard  is  found  to  b«  S.  ij'  W. 
With  that  courfe,  and  the  mer.  diff.  of 
lat.  by  obfetvacion,  tte  diff.  of  long.  Gnce 
leaving   the  Liiard  it  found    174    miles, 
equal  10  l'54'W. 

Lizard'i  longitude         j   i»  V/. 


Longitude  in 

h  the  courl 

4  miles,  the  triie  m 


Scfi  W. 


iKof 


]Uer>  4>ff.  lat.  by  obfervaiion 

Ti  find  the  dire£l  Courfe  and  Diflami  U  Capt  Ortegal 
Lu.  in  4J*  »3'N.      Mer.  parts  3063    Longitude  in  8°  ofiTF, 

Cape's  Ut^        (13    47Nf      Met*,  paru  ajs6     Cape's  longiiude        7   43  W, 

Dif.  lat.  I     jS  Mer.  dif-  t.15    Dif.  longitude  o   Xi 

With  the  mer.  diff,  of  lir.  and  diff.  of  long,  the  direS  eoucfe  to  Cim  Ortegil  it 
found  5.  10^  E.  ind  viith  that  eourftvid  t|ie  propet  diff  of  lat>  06,  the  dilUnce  ia 
f^iind  to  be  98  iniicii  ■  f  • 
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H. 

a 
6 

4 
6 

-K. 

F. 

5 
i 
J 

Courftj. 

Windf. 

way 

Remakits  on  bi«rd,  Frldiy, 
,        May  9,  t8o6. 

S.byW.lW 

S.  by  W. 

Weft. 
\V.  bj-  S. 

. 

TTitfe  11  hoiifi  moderaic  jaJei  inJ  tlear 
wcaiher. 

At  °  I'.  M,  fet   up  the  DiUcu  tcip-maf) 
(btuuds,  «.a  b«k.ft.y^ 

Al  nuoii  Cape  OrLigiil  S.  11=  E.  diftanw 

Vjtiaiion  ij  puml  wefterly,  per  imp. 

Thick  haiy  woaiher. 
UoB-ntop-Kallatityirdu 

1          iDif.  1         JLm.  by,U(.bHMi;r,;D.f,  of]                  | 
Courfe.  [Dia.ll.r-  |D(p.l  n.  R.      Obf.    |DJl.|  Louk- iLong.  io.  1  BearinKniddirr. 

s.,.Hj,.!„.J,.,.i,L.I     !,";;!„>,  |,.„.>.KK£ 

Wiih  thcdiffof  lai.  inddep-thc  en 
ii  found  S.  9"  f.  and  the  dift.  76  roiUs. 
DIf.  of  Ur.  i»  ij',  S.        Mm.  p 

Ytfterday'i  Ut.  4J     ij  N.  3 


Com.  lofd.  kt.  45     IS 


'r^Avg^,,.  imlz.              i 

Cgurfes. 

Din. 

K 

s. 

E. 

v. 

.    E.  <  E- 
S-byE.^E. 

30 

4i'8 
19.1 

?^ 

Diff.Lat.    r.1-9 

11. E 

Dtp, 

Thii  day'i  depatture  btinj  TaMriAtd  from  the  meiidiom]  iiill«nce  of  jtiierJiii,  giit 
I*  46't  (he  meiidiontl  dlflance  of  co'^lji 

Ts/W  tke  Beari'j  and  Diftance  of  Capt  Ontgal. 


Diir.  Ut. 
With  lire  It 


Mer.  diff.  lit. 
cnce  oFlitimde  ai 


NOTK.  When  the  icmbt  on  my  tide  bk  momhin  !,  or  ha'.f  a  mile,  you  n  bH 
faUlhal  Site  one  oioTc  ih,<n  yi>u  Ibuiid  it  to  bi- ;  bui  when  ihc^  are  )eti  than  5,  then 
jou  nlfd  not  take  notice  of  ihem  ;  at  in  the  above  ilie  riifieirnce  of  Ijtiiude  ^ihI  we- 
pviure  arc  74.9  and  11. S,  which  1  cil>  75  »i;J  ".  bccaule  the  l"enthi  a  r  above  5- 


;  the  Ume  m^y  be  obierved  ii 


If,  when  doubled,  the  Tenthi  are  more  than  ;,  hx  one  mile  more  in  the  TtivciIs 
Ttblci  b«if  k<i,«iHil  ihcDi,  utbneare  no  T^iht  in  ibc  diKince  colomu. 

■  Aa 


A  )6ttiLNAL  o^  A  VotAdii 


ri,  SlCiirdiy,  Maj 


cutit.  |nHi.|L«.  |aip-|n.n.    o^ 


W.        .  j  S.      V 

'■79'    I  "I    *   I  ' 


Tiking  the  middle  pointi  (vii.  K.  by 
die  Ibip  tODiei  up,  ind  die  point  (he  fell 
]a  therulctforlirinK  to,  ind  tlien  illuwir 
Table  will  ftiniliirollowi! 

With  ihe  dllF.  of  lu.  and 
laftiuadS.Bi'il'W.andil 
piR.  of  Lib  oo*  04'S. 
Vcilerdiy-i  Ut.    44    oSI«. 

Lititudt  ia  44    04  K. 

Sum  Liti>  It    II    Mei.diffilit. 

Middle  LitiCndc  44    06 


■nd  N.N;W.)  between  the  poiilt  10  vhich 
0  for  the  fetond  and  third  conifti,  as  Uught 
Imioib  for  vaiiatSon  and  leewij,  cbe  TiaTerle 


Catii.Mid.La(.' 


The  depart 
flifl.  to-day. 

With  the  courfe  and 


4S    54 

relo-day  bdn^'ddei] 


pa.ci. 

T,.v»„T.....                   ( 

Coorftt. 

Dill. 

N. 

'^. 

E. 

W 

»9S" 
f.      G 

w.N.w.;w 

W.N.E.iE. 
N.byE.  iE. 
S.byW.  iW. 

9 

i8 

7.1 
7-7 
«-5 

•J-3 

L«, 

'3.3 

4.6 
7.6 

19.8 

6.E 

7.6 

.7" 

r.  difl.ytflerdiy,  giv 


r  diff  oflil.  the  dilT.  oFlwie.  isfouodby  Metcatorto 
~   ~  p.  the  difT.  of  liMig.  ia  foiuid  by  aid. 

Biff,  lonjtiiude  o*  31' 

Vcltetday'sloagitude         7    49^ 

Longitude  ia  8    to  V 


Bert  the  dif.  oFlong.  found  by  mid.  lat  differs  con^deralily  Fmni  ibil  found  bf 
Mercaioi'a  filling,  but  if  the  mcr.  pirti  were  taken  from  a  table  of  mitet  and  tentH 
it  would  agrre  nearer  with  mid.  lal.faitingj  but  in  all  cafei  where  the  courle  li  fA 

iteat,  and  the  difference  of  latitude  ii  in  mileaindlenthj,  middle  latitude  Ihould  be 
epended  on. 

Tejjud  tie  Bearing  and  Dijlance  nf  Cape  Finljlerre. 


Diff.  latitude  7i  =    i  it  Mer.diff.otUi.    97      Diff.  long.  j8 

.   Wiibiheme/.  dir.of  lit.  anddiff.  of  long.  Cape  Finifierre  ti  found  to  bear  S. 
jT'H'W.nd  whblbatboiitigukdtlie  propeidiff  «(!«■  the  dlQaace  ii  Ibund  Sj 


VROU   LOTtDOH  TO   MADBIIA. 
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H. 

6 
t 

6 
% 

K, 

r. 

Couifci. 

Whcit. 

Lrs- 

KciAUKi  >iii  Bu^id,  Suuday,  M»y  tllh, 
.806. 

\ 

W-S.IV. 

Cilm 
Sou.1l 

■ 

Tl,f  fi.ft  e  l,ou.»«lm  iiTid  r.^gy. 
UpT.G.  y.oulreril.  ImT.  G.S. 
Uuifted  the  biui  out.  Had  uicd  (be  cur. 
WM,fi.u..J  \i  10  feiN.  W.by  N.  »  miU 

MSdintriid  dwr. 

Viriaiiun  \i  point  wefteil jr. 

Cafle  Fimftrne  S.  1%"  lo'dil!.  ;j  Mil«. 

c..,re 

|Dill.|             Lat.  by 
D.ft.  |Lai.  JDr-p.      D.  R. 

Obf,     1  Did.    UuDg.  1     in.    iBMrlnEfcdirt. 

S.W. 

1    S.    IW.         N. 
84I  H  1  gj      4J-49 

N.       1    W.     1     W.    1   W.    |t.«u.S    .49 

The  oiiiiian  inil  Ice-wiy  being  aliawtd  on  ihe  couife  Aterei.,  ....  ...^  .,;,„.. 

rent  lod  in  JriK  In  }4  hunri  beinl  Made  i  coarfr  ind  dift.  the  woilc  win  be  >i 

WiththedifT.odu.anildep.  tlitcMifr  

It  founds. 79*  57'W'.  inJ  thcdi(t.B4M. 
Piff.oftatitude  op"  is'S.  Mtr-p-m. 
Lac,  left  44      4N.  S951 

Jjt  la  43    49N.  191 

Sum  of  iMt.        S?    53  Met.  dif.  lit.  i< 

HlddlelM.  «""  s6~ 

Pom.inid.lit.     46    04 

The  diff.  of  long,  rouiid  lij'  Mcrcitor'i  failing  it  113  miles,  but  by  mid.  lat.  iifouDcf 

115  milea,  equal  to  —  —  —  1°  5j'W. 

LongltDileleft  _  —  —  —         8    aaW. 

Longitude  in  by  fttcouDt  —  —  10  ■  ij  W. 

Thediff.  ofloDe.fantidbyinid.lat  ftUlilitferifrom  that  found  by  Mtfcalw'i  ftilingi 

fhc  caufe  ii  the  fame  u  before,  and»  the  Ibiphai  made  fo  great  a  coutfe,  we  Hill  depeod 

The  lai.  by  obferv^tipn  ^iflering  from  tbe  lac.  by  iccoonl,  I  corteft  for  the  true  lon- 

C'tude  at  follow,  (it  being  three  dajsCncel  had  an  obftrvaiiop  before-)  by  Cafe  fl.  p.  igl. 
aftobClat.        45°  a/N  M.  pit    3=«3        With  the  mer.  Jiff.  lat.  by 
SUipfilat.byacc.  43    49N,  193' 


* -   r..„.  ■     ■      , 

Cou'fci. 

N. 

-S. 

F.. 

W. 

N.  W.JW. 

s.w.b,w.|W- 

71 

,o.S 

6,.. 

16. 1 

f.\ 

Jep. 

»-9 

'-■.a 

L». 

■  1.7 

Mer.  dilT.  lac.  by  lecqunt 
Ship'i  long,  ac  lad  obferv. 
-  ■  -.  long,  ii 


o.4>y 


diff.  of  long,  by  account  119.  che  dired' 

courfe  Cnce  Uf)  obf..  iafounH  5.44°  aiV. 

Ill    and  the  di ft.   731  mile». — With  that  difL 

■g^^.^    aodtbe  roer.  difT.  of  lat.  by  obf.  i  JJ,  the  dif. 

w!    'ode.  "  found  104,  chi>  added  to  the  diff.  of 

' '•    long,  by  account  119,  ^ita  133,  which  di- 

'      9^-     viAwi  by  I,  givet  the  tniediff  of  long,  GncQ 

3063     Jaft  obf.  iiSJ4.  Dearly  equal  tB     1°  5b"ti. 

3510       '    Longiniaflobferration        J     i  W. 

1 53  Long,  ia  10      a  W. 

I>  of  DO  farther  ufe  than  Jo  know  what 


piff.  long.  Coee  latt  obf. 

J^zBl  obC  Ut.  45*  13'N. 

Ship'* tat.  bv obf.   43    ]4N. 

Mer.  diiT.bypbC  i;3 

The  courfe  feund  (iiice  laft  obfeivation  44* 
pafe  to  eorre^  by. 

With  the  true  tpurfcfltfcclafi  obf.  37°  lO^andthe  proper  diff.  of  Ut.  iog,itiedep.b 

7i  JJM  w/  aiartng  md  Dijiamt  of  Cape  FimHirre. 
Latitndein  43''34'N.      Mer  Parti  aoio    I^ongicude  in        lo'os'W. 

Cape'*  Lat.  4*  J*N.      Mer.  Fans  aBja    CaptfaLoBg.  9  uTg. 

DiffereneaolLat.  41  MeLDiSLofLat.       58    Diff.of  Long,  48 

>Vitti  the  mer.  diff.  of  lat.and  dlff.  of  long,  (b  e  dired  courfe  to  Cape  FioifteRe  U  fouiA 
&  38*  (O*  E.  and  with  that  conrle  aed  prmer  diff.  of  lat.  t^  £ftuK«  »((i%[i^  $i  is^Ack 


A   JOURNAL   OP    A   TOTAOB 


H. 

6 

i 

K. 

S 

S 

5 
3 
S 

c™jrfti. 

Wip>di. 

Let- 

KlHAHKii  onbtara,  Mondiy.Mj  II, 
l8o6. 

..AOjW. 

S.  b,E. 
S.S.E. 

l-heft  14  hiut.  ir.«lcritc  giles,  wiih  taili 
Ihoweriof  rain. 

Vjt,  per.  ft!.  I  pninlwtJl. 

A-E»>(  fw'll   from  Ihe  S.  W.   for  which  I 

-.„(. 

iDiff. 
Dm.    Lie 

|L-t.  bjlL...  byt    M«.       .)ft.   \l*ii.  1 
0«p!o.  R.  1  Ohf.    1  Dill,       Long.  1     ii.    |  Br^inf  ind  Dlft . 

'>v"|>Jl; 

.,'U..4+I              U.14       .-111. .-VI     DiH.6r5M.l« 

In  thii  diy't  work  the  (well  it  conlidcicd  »  a  current,  wbuli 
the  illgw-nce  imit  for  the  fwell ;  nd  »i  il  come,  from  tht  S.W.  H  he..ft  iTie  ftip  t< 
wwd.  the  N.  E.  ttd  the  Tari.tion  allowed  ufd  ii  mikes  the  Ijft  tourfe  N.E,  bj  N.  is 
(ke  Tnverh  Table, 


With  the 

diff.oflit.indiep.the  con. 

fburd  8.  s; 

•|0'W..nd  the  dill,  J4  Tile 

o'  JO'S.          Mer. , 

Ut.  left 

45     34  N.                  » 

Ut.  in 

4*    4t                        * 

Sob  lit. 

)6    iS    Mer.diff.ht 

].AV):.SE     >ABIE.                           [ 

C.urfr.. 

.,.. 

N. 

S. 

E. 

W. 

lO 

S.   W.  .,yW. 

5* 

p.i 

4B.> 

69 

N.E.  b)K. 

^6 

5-OI 

1-3 

JO 

S4.» 

VJ 

*   ? 

L.H-.    :  =  ..  .^.f'Un.lf.y.^l 

The  dift'ereiicc  of  longitudr  is  Found  n  b< 
Vtftera.j'1  loi 


Ta  f ml  the  Bearings  and  Dj^i-nce  ef  FumhJ. 


768.  Dif.  Itng.jjc—         s     30 


wiih  that  bearing  (iken  it  before,  and  the  proper  i\f.  of  la^.  Ihr  .iiHance  \ 

Tofindlhe  Biariitg  and  D'l/iatut  afthe  intended  Port  on  Alert 

L>j  1  rtiler  ■cri'ft  McicaWi't  Chirt,  in  lit.  41"  44',  iniJ  Tet  one  fool 
fMi  ihe  meiidian  of  lonAiii, and  iheotler  in  iLiig.  11*  3j'W.li)<  i<f)  i> 


■  eoinpiflf  I 

■  ycu  the  Ibip'i  placa. 

the  ruler  ind  the  ceniec  of  the  compafi;  nide  one  foot  ilong  the  lide  ol  the  ruler,  and  tht 
ether  f.w  will  (he*  the  CDurfc  lobe  S.  S.W.  Again,  (keeilng  ilie  iu:er  at  before)  iak« 
■from  !h'^p»<h"t"t  paiWlel  the  diff.  ot  Ivt.  beiween  the  Ihip  and  jotc  (>«'  u')  ii>  youi 
eeirpiff't,  aril  flioe  ore  foot  along  ihe  ruler,  ho'dlrg  hoih  pointi  pjiallel  10  the  N.  i»d  9. 

'be Iwc'n  where  the  point  reftrd,  by  Ihe  cdgr  of  the  ruler,  andFunchal,  beirg  meifuird  upnn 
Ac tTailuat<>i  pwallel,  givetpeitl)'  it",  or  Mi  mi'ea  lor  the  diftjtice.  In  like  inirnet  n^d 
Ihl  btainii  ind  diftaiice  of  any  other  pt'ce  fiom  the  Ihipi  or  like  the  dift'occ  beiwcea 
TwlKhaland  the  Ihip  in  yi.ut  >i  n.p.llei,  and  lay  ii  no  i.he  mcndiin,  placing  one  loat  at 
morh  abrxe  Funchal  at  tlie  otbw  ia  beb  w  ilie  Ihip'i  flacci  au)  that  wiit  be  tb*  din,  la  dc> 
gTet$  or  in  It'gaet,  V  l3it  Meii>!.  tt  Di:!ccd  Iqi 
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„. 

K. 

F. 

S 
S 
S 

s 
s 

s 
s 

s 

Courft.. 
W. 

W.  i  N. 

Windt 

s.s.\e. 

S.S.W.IW. 

Lei 

RiMAiii  on  board,  iueldiy,  M» 
I J.   i8:S. 

Thth  »4  I'ouit  &cfli  j»lii.  toj  (ten 
Variation  ■  poinE  nellcrlr- 

4 
6 
S 

i 

& 
S 

Conrfc. 

|Diff.|           Lat.byiLat.by;Mcr.  Difl'. 
DHl.iLat. 'Dip.    D-R.  lobf.    mH.'lvng.  Lang,  la    Btirine  and  Dill. 

W, 

1          1   W.       N.     i     N.      1   W.      W.          W.       FuncInlSii  48W. 
«o|          |)io«     «;«  jo'fi. ,,03.4,1      <A'S       Diftin««oj  Milet 

TheTaiiationbcinfillawedini  bsththe  coDrfet.ind  die  JecTs^  upon  iheffcond,  it 

will  be  found  ihit  the  ffaip  bai  failed  due  Weft  tliefe  lift  14  houri,  and  by  rumming  Dp 
the  diflancet  her  whole  diftiiite  is  fnund  to  be  1 10  miles,  which  it  »Ua  her  df  p»itiira  ; 
it  it  evident  Hie  hat  made  no  difici;ence  of  latitude,  thcretore  her  latitude  by  accouDi  it 
the  fame  ajyeBerdiyi 
A)  the  Qiip  hat  failed  upoti  a  parallel  with  the  Ei]uator,  hw  ii^aiace  of  longitude  ii 


Yellerday't  longitude 


°  43'* 


LnngitudeinbyaccDUnt       [4    iS  W. 
The  latitude  bjrobfervation  not  agreeing  with  the  latitude  by  account, and  It  being  twe 
dBysfincemy'laltDbfcrvalion,  I  correi^  at  fallows,  br  Cafe  III.  Page  iSi; 
LiSt  ohf.  lit.         43°  34'     Mer.  parti  ijio         With  the  mer.  dif.  of  lal.  and  dif.  lon|r 
Lat.  inbyacc,     41     44     Mer.  paiu  1^41     by  account,  the  courfe  Cncc  hfi  obLii 
-■■  found  to  be  S.  7;  \V.  an4  the  diftaacs 

Mer.  dif.  lat.  by  account  iiuce  lafi  obC      £9     166  mile*. 

lo'  o»'W, 

14    iSW.        With  th!it  dift.  and  the  mer.  dif.  of  liL 

1 ■ by  obf.  ihc  true  dif.  of  long.  Ciii e  liifi  nh. 

4  i6M'.  f{r»4lloni«foundlobe»jj  =:  *'i3'W, 
Long,  inailaftobferyation      "lo      t  W. 


Dif,  long,  by  arc.  Cnce  laft  obf. 


Mv.dIf.Ut.byobr.rmccUrtohf.  S3 

With  the  courfe  Cuce  lafl  o  fcrvatlon  S-  70°  49W.  and  the  proper  dif.  of  lit.  C4  mile., 

the  departure  (ot  Mer,  dift.)  fince  laft  obfcrvalion  i>  found  184  miles,  equal  to    3"  04'W. 

Mer.  dift.  at  laft  obf.  3    16  W. 

True  Mer.dill.thiadiy       6   30  W. 
To  find  the  Bearing  anl  Di/isnct  of  FuKcbal'm  Madeira. 


Funchil' 

ilif.  lat,  59»  =     t   j»  Mtr.dif.lat       749    Dif. loof itude  a   jo=ijo 

With  tbe  mer.  difference  of  latitude  and  difference  of  loii|{itui!e  llie  bearing  of 
Funehal  i>  fouud  to  bd  S.  11°  48'W.  and  with  iliat  bearing  calieii  ai  befcire,  and  tbe 
proper  dif.  of  latitude,  the  diftancc  i>  foiiud  ^7  milei.  , 


A    JOUKHAL   or   A   VOYAGE 


H. 

K 

F. 

Cooifci. 

Wind,. 

Lcc. 

wjy. 

RlM*.K.anM™.d.  Wedncfd.y,  May 
Mill.   1806. 

I 

» 
t 

s.  s.  w. 

N.  W. 

Silffgidc.,  with  Ihowen  of  Hm. 
i-rcfhgale.. 

S 

s 

4 

Ditto  >™itl«r. 

5 

S.J1I. 

3.W.b,W.JW. 

i 

More  moderjlc, 

Vis.  p,  amp.  t  point  wtHttiy, 

i 

Conrft.      Di'ijLjt.lDrp. 

L«.  bjlUt.  h, 

.\i=t.  |Lii.t.|L™e.  1                         I 

Dm.  tL™.|     in.     1   Bcirinus  »nd  Dili.  1 

Sn«l..         .70  1    l7o| 

K.     1    S.     1    W.     1         1     W.    |fWh.iS.,7',s9'w| 
39.+6I   39. io]  6.30   1          1   14   is\    Diftant  *w  mriE4.    | 

LM.  In^uc,     ]9    0N> 


Tbai»i(Tabi.>.                        1 

Courfw. 

Din. 
54 

N. 

S. 

E. 

W. 

S.  br  W. 
S.  S.E.  jE. 

1J.O 

Dia'.ut.  164.5 

13.0 

0.7 

Dtp. 

>nd  Ice-viy,  It  ■ppnn  from  the  Tr»ei(« 
millet,  mil  u  <he  mide  no  depirtiire,  h«  lona 
.  V  i  bat  as  by  oblcrvilion  (he  Ihip  ii  fiianil  Iff 

be  in  hi.  39'  40' N.  it  ■•  rlmtn  (he  hit  got  6  mileii-hciil  of  h<r  itekoning,  which  6  milc) 
htinc  added  to  tbc  diftince  bj  D.R.^t«i  thcCruedilbnceuiddiff.of  liMa  ibuit. 


Ta  find  the  direii  Caurft  and  D'iflenct  tfFunchal. 


Utltnih  in 

Mr 

.P«lt 

Lengimde  in 

4*   1;^ 

FuBchirt  ui. 

\z     j8N. 

M< 

.  Pwu 

1073 

f  unthari  long. 

7     SWt 

Diff.  l.t.4"  =     7     »  Mer.  diff.  lit.       -jit  Dlff.Iong.  170  =  1      50 

With  tbcnur.dif.  lit.  5t4t  ind  (he  dif.  ofloag.in  milci  tTOf  ihc  dircA  courre  to  fun. 
cbil  ii  fband  S.  17'  59',  or  iB"  W .  and  with  that  couifc  and  die  ptop«i  difl  of  lit.  4a|| 
tbe  diftuice  ii  found  lo  be  444  mijei. 

Knwi  piratic  I  of!  It.  throuih  jC)"  ^c/ on  th:  viriation  chicti  (ut>  the  variatjan  linci  m 
1|0  I  {'in  ton||iiude  14'  a'  W.  which  conRrmi  the  longitude  by  lecount. 

The  Tiriiiinn  chuti  migbt  be  of  gieii  ufe  were  thejr  drawn  upon  ■  large  fcah,  and  th« 
liBrs  of  •itiaiioni  well  laid  down,  but  ai  tl)e  variation  in  molt  plico  li  eontiiiuill]  iltering| 
Itnndeiilheminifew  jcan  nreleAi  I  would  thenfiirt  advife  tbe  Mariner  to  truA  mora 
taUinclwnlng  and  lunu  cbleiriiiDnr,  Cntctbe  ihearjofttit  tatiationiiaotjetknowni 


FKOH   LONbON   tO  MAAstttX. 


H. 

K. 

f. 

Courfc!. 

Windi. 

u,. 

t 

t 

i 
g 

8 
8 
i 

s 

i.S.W.iW. 

W.byN.iW 

Frefh  galci  atiJ  clcir  ncitbfr. 
Oitio  wcither. 

4 

4 

6 

V»ri«ioa  J  point  W.  pe^  Aiunath 

Cdr.'ft, 

„. 

D.f.  j           |L,..b,|L«.l.y 
U.  |Dc,..|,).R.  1  Obf. 

U.ll,    L(...K.|Lnng.m. 

BcirinKanddirc 

1          1    S.    1  W.  1      N.     1      N. 

7-16      1    11   )    M-i's 

WdiCaatisiM. 

Tkavikie  Ijiaii.                       1 

S.brW.iW 

Dift, 
100 

N. 

Dif.Iit 

S. 

'91 '4 

E. 

W. 

Dep. 

,.. 

[  agrai^g  with  the  latitude  b;  D.  R.  I  eami  ■ 


Latitude  left  39°  40'N. 

Dlf.  latitude  3118. 

Lat.  in  by  account         36  tg  N. 


The  liiitude  liy  obfemtioD  B 
followi,  by  Cafe  I.page  179- 

Wiih  the  coorfe  one  pobt  and  a  halT,  and  the  dif.  of  lit.  H  ebt  184.  the  dilt.  It 
foqnd  tabe  igi  niilei,and  thedep.  56,  which  being  added  to  the  nier.dift.)ieftcidu, 

6"  30' ."'  ?!vss  tTic  mtr.  dift.  to-day  7*  »*'W. 

Yi.fttrdiy'i latitude  ""*  """' 

Ttiitday'tobLUt. 

Sum  of  latitude* 

Middle  latitude 


39' WU. 
36    16  N. 

Mer.partt 
Mer.  pirii 

ss 

76   16 

Mendiff'.llt. 

S34 

38    8 

I4IJW. 

15     3SW, 


3«i  Jiitd  lit  Bearing  and  DiJIanu  ^FuHcbaJ, 
3]6]        Longitude  i: 

OKIat.l]g=    3   jS  Her.dif.Ut. 

With  ihr.  mer.  diff.  of  la.       _ 
tVUh  AacbeATingand  the  proper  die  of  lac.  the  diluoceia) 


A   ^OUKtlAL   Op  A   VOYAGE 


H. 

6 
t 

6 

E 

K. 

F. 

Courft. ' 
W.byS. 

W.S.W.4W. 

W.  J.  W. 

S.W,hyW. 

Wind^ 

way 

RiMSRKs  on  bo.rd,  Friday,  M»f  16, 

S.  hj  W. 

S.  i  w. 
South 

S.  by  E. 

i 
i 

5 

TheTe  a4liiiur>iiioderaU-»»thc[,wIth 
rain  and  much  fwcU. 

LcfafweU. 

Pltsfiiil  weather. 

Varia.  *  W.  pirfqual  alt.  ofthe  fun. 

Cowr«.  loift. 

Ut.'Dep-l   D.  R.    1      O^f.  ,Di(l.!Lo.ig.|LDng.  in  iBwioEandDiftJ 

I            S.  1  W.  1     N.      1    W.     1  W.  1    W.    1      W.      |funcI..S.8"i9'EJ 

Diff.I»t.by.Ol(f. 
Sum  Utt.  7^ 

jr>ddl«I*t.' 


36  1 


Uavkh,!    [aui.«.                      I 

Courfv:. 

Difl. 

N- 

5. 

E. 

W. 

W.  by  S.-:W. 
S  W.by\V.tw'. 

s.  w.  i  W. 

17 
3' 

Plff.lat 

4  ^ 

:v, 

"  3 

44.- 

^ 

Id.? 

389 

'J  3 

Com.  mid.  Ul.  J3  -19 
With  the  E''"P6''''' 


The  latitodt  by  obfer«lioi 
with  the  Ulicude  by  account, 
iowi.  by  Cafe  111,  page  180. 


rel^VfoE 


cliff. of  l"t- by  obr5o'>ni1  thediftance  119-9  'he  true  eoorfe  isfoi 
rtore  to8  miles,  nearly- 
being  added  CO  the  mer.  dift,  ycftcrday,  gives  9"  t4'W.  the  Hi 


Widi  the  comp.  of  mid  lat.  and  dep.  or  with  the  ci 


7i  find  thi  Bearing  and  Dijianct  of  Fumbal  in  Madtira. 

iM-'ta  3J"  4fi'N.      Mer.parti  »3oi    Lonritudein  17'39'W. 

runcb»l'i  lat.   gi    38N.      Mer.  parti  2073     FunAil't  long.      .17  cj  V.'. 

t)If.  lat.  iSS  =  3      8  Mer.  dif.  •flat.        aiS    Dif.longitude  34  E. 

With  the  mer.  diff.  of  Ul.  »S  and  diff.  of  long.  34.   Funcbal  »  foncd.  to  beu 
6.  8°  t9'E-  and  with  that  bearing  (taken  ai  befMe)  and  the  proper  diff  of  luitude,  th« 
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H. 

K. 

F- 

Qnirfei. 

Wi 

d>. 

L«- 

May 

1 

4 

4 
& 
8 

6 

S 
s 
s 

i 
s 
s 

s 

s 

& 
s 

8 

3 
J 
J 

6 

4 

S.b^E-iE. 

S.  S.E, 
S.S.E.  JE 
S.E.byS. 

S   W.  i  W. 

S.W- 
SWbySiW, 

S.W.byS. 

Thtfe  14  houri  moderate  g»Ie»,   ind 
(ieir  waithcr, 

Var,  i  point  wcllcrly. 

Unftowed  the  Anchor  andbetjt  Cable.. 

Ccrarfr. 

Dift 

Lit.  lDep.1  D-  R. 

Lat.by  Mer.'Diff. 
Obf.      Dift.!lon>:.   Lons-in 

Diftarre. 

Sji'io-E 

S.  1  E.  1     N. 

N.        W.  1    E.           W. 
33, He  7>47l''33'      16  01 

Dift-nceji  Miles, 

TrJIVEBSE  TflUi.E.                             1 

c»u.,». 

Dill 

48 

33 

N. 

s. 

E. 

»4-7 
.8  J 

*6.3 

w. 

S.  S.  E.  4  E 

S.E.byS  jE 
S^byS.=E 
S.  e:  1  E. 

41  ■» 

»4> 
04  4 
14  8 

Diff.1  lit. 

lOi.jS 

B1.7 

Dep. 

With  the  diff.  aflat,  and  dep.  the  coariei 
found  S.  37°  48'  E.  tmd  the  ditt.  133  milci. 
YdUrday'i  lat.       3J°46'N. 
Di£  of  latitude        i     4J  S. 

Lat.  hf  account    34    01  N. 


frop.  diff.  Ut.  obC    I    50    M.  dif.lat.  134 

Sum  of  lat.  69    41 

The  latitnde  by  obC  diSeriog  from  the  la- 
titude by  account.  I  cureA  m  followi,  by 
.1....    -  Case  II.  page  170. 

Comp.  mid.  lat.     J5    09 

With  the  di£  of  lat.  1 10  and  the.  dift.  133.  *«  ^?-  »  founi^  "  ^  7J>  "li'tli  being 
added  to  the  fermei  dep.8i,givei  ij7.  hafi  thitfumii  the  true  dep.  78  aiilei ;  with 
the  dif.  or  Ut.  no  and  the  depth  78,  the  true  couile  i>  found  S.  3J°  >o'  E.  and  the  dilL 
13  J  mllei. 

TTie  dep.  j8  being  fnbtraAed  from  the  mer.  Jift.  yelterday,  givei  1"  49'  W.  the 
nier.  dilL  Ihii  day.  , .,.  ,         „      ,^ 

The  <Uf.  of  long.  U  found  by  Mercator  ot  middle  ladtnde  raihng,  t"  >-     "*  -  '"^ 


Yefterday'i  lonE^ide 
Longitude  in 


16    06  W. 


7s>»</  *A/  S«r;«(j  and  Diftann  of  Funchal  in  Madeira. 


Difierenee  ofUt.        i     tS  Mer.ditoftat.       94     Dlf.oflong.  o    S9 

Vfttk  Ote  mtni.  4i(f.  of  lat.  and  iBff.-of  lonr.  thedlfeScoBrfe  toPunchali*  J 
Jl'7'W.  and  with  tlukt  eauile,  and  the  proper  dilTereiiee  of  Uli(ude,tlw  diftatwei 
found  91  miln.  _ 

B  b 


A   JOURNAL   OF   A   TOYACK - 


fff 

K. 

V 

Couife*. 

Winds. 

w.y 

Maj-  rg,  ,bd6. 

6 

i 

5.1W. 

£.  N.  E. 

ModcTEtE  asd  hizr. 

Msde  Porto  Sinto  to  the  weflwst.I. 

w.  br  s. 

Hauled  round  the  S.  Ei]d,  and  ft«rc( 

4 

for  FanchaL 

t, 

Clcsred  up.  made  tht  Iftnnd  Madeira 

Anchored  in  FunchaUroad,  hoifted  out 

\l 

N  N  W. 

the  bnil,  aud  waiLcd  on   the    Go- 

Courfc 

Difi. 

Uifl. 

D-q.. 

Ut.by 
Ace. 

nbr. 

m:  Dift. 

Lo.K. 

Lo.s 

Bearing  aod 
Diftance. 

S.31W. 

■1 

N, 

W. 

J8.3 

47 

3*?  JS- 

B^lfi'l      j8 

17  4 

i  Mile. 

The  Tariation  allowed  npon  iht  coarfe,  with  the  diftance  ran  apon  each  coorfe 
p»t  iBt»  •  Tnverre  Table,  will  produce  the  diJIcrrnct  of  la».  jU)d  dep.  B9  abova 
witli  the  compUtnunc  of  (he  middle  latitude  and  ctcpartute,  the  diffeiedce  of  loDei> 
Cude  il  5E1  which  added  to  16°  ^,  the  longitude  in  ycfteidaf  at  noon,  eitci  I7°4'i">* 
longitude  in  by  account ;  and  s«  i(  igrees  with  ihe  longitude  of  Funchal  in  the  tabic 
i  conchide  that  tny  reckoniu£  it  ]-iAi  and  Fumrhdl  weQ  laid  down. 

The  Aiip'i  place  In  the  preceding  Journal  i>  pricked  off,  and  (lie  bearing  and  dtft. 
at  noon  are  alfo  found  by  the  chart,  in  order  to  (hew  the  young  Navigator  the  me- 
thod, and  may  be  done  with  a  black  lead  pencil,  which  he  ni<y  either  let  ttand  or 
rub  out  when  be  plcafei.  , 

Between  May  ig,  and  June  j,  lay  mmired  in  Fnnclial  Road,  Madeira. 


H. 

4 

A 

i 

K. 

,. 

Cm  fci. 

Wind). 

Lee- 

Rtmarks  on  BSftrdTu^rdA- JllHi  1, 
[806. 

N.  E. 

Frelh  Brcc7ee  and  clear.  At  four  P.M. 
unmoored  Blip  aitd  hore  k  4  rf  a 
cable  on  thebefL  bower. 

Light  BrtfczcE  and  clear. 
At  6  A.  M.  weighed  from  Funchal 
Road  and  made  fail. 

Viriationi8  3DW. 

Duto  \V.  at  noon  the  S.  maft  Deferu, 
N.  W.  hy  N.  i  \V.  7  or  3  league.. 

Courfc. 

(Dif.    LJt.by               ILat.  bylMcr-lDiff.  ofii-oag.   1     Beattngand     1 
Dlfl.tl^l.     D.R.  I   Dtp.  1     Obf.  lDiff.ko.iF.|      in     (         Dif.ar.ce. 

1           1          1        ,       1              Ijl"   >'!           1              1              1  Soulhenrn..  Dcf.| 
111              1              In.              II           'iloN.W.jleag^l 

J   take  atf  ['q>nrture  fmtn  the  6oullKrnmo&  Delerta,  wkicb  Ika 
in  latitude  32"  21"  N-  Idiig-  16° 36'  W. 

Th'  (irft  coiirfe  in  ihe^ncxt  Traverfe  Table  muft  be  the  oppo file 
Pijinr  >■{  the  Biarings  ot  the  DeferU's allowing  t  c  Variatk* 
aAa  the  IManix 


FROM.  LONDON   TO'MADZIRA.- 


Ught  BrcriH  and  cltar.     Vat 
ptranipliiude  iB'' jo'W. 


Made  and  lliortcntd  fail  occjfionilly-. 


I  [  I  E.    I  I  I  E.  13m-.,  16-  i: 


S  SS"' 
S.  4   w 
a.  J   w 


Lu-in.  30  31  N.     M  P       tgn 

Sum  »)6i  j.i     M  X   LM.  130 

Mid.  Lai.  37  iS 

Lat.  Sal.  jc"  8  N  M  P  1898.(^5.  ij- jjW. 

Ur.  in.   jojiNMI*   ^yi4  Lnng.  !6  Jj 


H. 

t 

S 

li 

4 

t 

K. 

i 

S 
6 

i 

s 
i 
i 

P. 

Courfes. 

w:ad). 

way 

RL«,.£S,.r.T]-LrrdaT.Jun-:    ^    ?!c'i 

South 
S.byW. 

Weft. 

W.  b,  W. 
W.b^S. 

FrcH  Btetie  and  clear ,  all  i-il.  fc(. 
Var.  18"  W. 

Do.  Weaiher.twD  fiu!-  in  Tight. 

„ijrht  Bri-e»e« 
in  ftuildiiis  fiili. 

Courfe. 

1                    [Ld.-by   La.  by  ,  M.  1     K     iLoiij.,                            1 
nirT,'xl-«.  Den.     Ace'      Ohf.     !n;rr.l|.onR-.  I      in,    |R;arinBun^'T?;f-. 

...B.t..|,US;|.f. 

CourfaJDIft.;  N.  i  S.       E.   i  W 

oTTcaed-i         1          1          !          , 

l_Bi.  Ut.  30   :i  NMP  19  1^  L«n.  iLCru.iO  16W 
K  Lu.      144  S 

Lat- in.    18  4J  MP    igoj  Long.  in.     ifi    4W 

Oj9  >B             i-p  Diff.  Long.         „ 

S.  1 
S. 

l;!-l    C^:?iVJI 

, 

1                     '-4.-'   i-71 

>f.  Lit  S9  39  I.«l.  S.Cru.lS"i7  K.M.P.ijBt 

L-t.i«.        ii  ,7  N.M.P.iit 

CM.I,.  6i  11 

Ui,t.otL».     aoV..V.\tt.  ^\ 

'.  Dilf.  of  Lat.  and  Diff.oi^iij.  bj  M«n;a.ionVw  ^i*1  *t  ^«ii^ 
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A   JOURNAL  OF   *    V0TA6E,   &C. 


H. 

K. 

F. 

'  C  -urfci. 

Winrlh. 

way 

RE>iA«isoiibo»rd.  Frid»T, 
Jnnefi,  im. 

6 

6 

4 
6 

8 

S.  S.E. 
W.  H  W. 
S.  S.  E. 

S.W. 
Ditto. 
Diuo, 

■ 

Frdh  fareeii  aiid  cloudy. 

Hindei!  lop-gallani  fails,  and  in  firrt  reef 
top-fails.  At  6,  ilie  Peak  of  Teneriffe 
borabycompafsW.  S.W. 

Freili  brew<rs  ind  clear.  Variation  l8"  W. 

Ecttop-nllantfilla.  Hazy  with  rain.  Ho 

land  ■«  fight. 
Lieb'  breezes  and  clear. 
At  noon  nude  Teneriffe,  Scaring  W.  by 

N.  Jift,  6r.r7leaffije>, 

Courfe.   IDlftiur.'  iDep.l  D.'r.''|  Obf. 

Mer-mlf.  of  j                  1 

Difl.!  LorE.  iLon^.  in.  |  BMring  anddift. 

1          1   S     1   1-,   1      N,     1              1          1              1                  IS.Crui,lcn«iHtJ 
S.:5''E.  1  xo  1  18  1  8    1   za  30I            b7E.|'om.E.|..(54W.|s,gi''i4W.Dj  M.| 

The  eourfei  being  enrrcSedfor  one  }>oint 
keway.  and  ig»  W.  yaiiatlon  lU'tbefe  J4 
hours,  I  nnd  by  the  Tnverfe  Table  the  di- 
refl  caucfe  of  the  Ibip  to  be  S.  15°  Z.  diTl. 


Dif.  of  lai. 
Lit.  left 


■»8    47  N. 


Courier 
eorreacd. 

Di;t. 

N. 

6  6 
6  6 

lat. 

S. 
6    3 

E. 

W. 

N.  74 W. 
S.51E. 

30 
DIf. 

13  * 

Ij.r 

fi  6 

5'  .'; 

13.1 
Oep. 

IS  1 

s.« 

Com.  mid.  tat.         tii     S3  ■ 

With  the  romp,  of  mid.  lat.  the  diff.  of  long.  i<  found  to  lie  10  inilei ;  and  the  bear- 
ing and  difianee  of  Santa  Crui  by  aid.  Ut.  is  found  to  be  S.  Si°  14'  W.  dift.  xo  vnilct. 


H. 

K. 

CourfrB, 

Winds. 

t;;;: 

R.«AaK.o,>bo.rd,ham.daj,June 

2. 

3 

W,  by  N. 

N  N.E. 

l.iglit  breeiei  and  clcar.Made  allfail. 

i 

i 

8 

3 

Variable, 
Weft. 

■Calm. 
Kouih. 

Atjr  theearccndnfTeBeriffeN.W.4 
niilct;  at  7  anchored  in  o  fathom 
in  Rama  Cruz  Road,  the  town  of 
Santa  Cruz  W.  by  N.   )  a  mile. 

Variation  17°  30' weft. 

At  8  A,  M.  hoifted  out  the  boats  and 

Moored  fliip  with  the  fmiU  bower  to 
the  S.W,  in  19  fathom,  and  ftream 
anehorlo  the  N,  E.  in  id  fathom. 

Co.-f-. 

DiCI  U       Drr:  0 

R.   1  Obf. 

Me. .     u.tf.  1                  1 

llifl.    Lne,  ILirk. 'i-.lBcarineand  dift. 

S,  8i<"V 

T.,    1    ,'         ,,     ^.S 

,,n| 

1                  lAt  anchor  inSan. 
t^E     i-mW.|,.,",.W.Icr.i.Rd.Tenerif. 

Com.. 
With 


■A  J7 


the  earn,  of  mid.  |»t.  rte  <^«-  »•  ^?'8- »  *'  '^'^•. 
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An  Abftracl  of  the  foregoing  JournaL 

^1 

t    = 

Ut.  hy 

Lat.by 

Barings 

Dift. 

s 

Courfe. 

Disl. 

'°7 

Ac. 

Obs. 

Long. in. 

of  Funcbal. 

Miles. 

5S.s6~33'W. 

43  ziN. 

6  26W 

S..4-W. 

7.7. 

s 

'^■30°  ,  W. 

108 

+6  48N. 

7  *5^^ 

s.  je"  44'W 

9.-> 

n 

^S.Soso"  W, 

9? 

45  'I 

45  ^3  N. 

S     6 

S.23   34 

87  ■ 

s 

,S.4-        E, 

76 

44     8 

7  49 

^.  3*    10 

Bit 

I;  « 

38.79=     w. 

44     + 

8  a* 

S.io  sj 

759 

i; 

S.So^     W. 

84 

43  49 

43  34 

10      J 

s.  »6  49 

7J! 

2  S.Si'^o'W, 

84 

4^  ++ 

I'  3« 

5.^3  U 

«f! 

J  I 

3  West. 

4*  44 

+1  30 

14  'i 

^.■2  48  \v 

«o7 

9  I 

'  -outb. 

170 

39  4* 

59  40 

14  j; 

S.  17  I9W 

44+ 

%  1 

^S.bW.IW. 

192 

36  wg 

36  36 

.5^6 

S.  .8  s.  w 

a5J 

S  1 

6S.68"     W. 

119 

3S  53 

IS  4° 

\ri 

8.    8  39W 

190 

Tj   1 

7-.'i5°»"'S. 

«35 

34  01 

3356 

S.32     7W 

9« 

G  1 

J  Anchored  1 

Fanchal  loai 

and  failed  3d  June  for  Tenerifle.          1 

N.W.  |N 

«3 

iS 

3 

3Z  10 

SalvHga*. 

2 

4S.i'30'  E 

HI 

30  31 

30    31 

.633 

«■ 

Ti 

S  S.  ,+        E 

107 

2847 

18  47 

16  4 

^^7  33W 

ti 

S 

6S.  45        E 

20 

z8  30 

'S  54 

S.3114WI    »o  1 

b 

7  S.  32       %V 

19 

Anchorin  Santa  Cruz  road,  i  mile  off  Ihore.      1 

27/^  Method  of  .finding  the  Latitude  alSgA,hy  taking 
two  Attitudes,  either  in  the  Fiirciwon  or  Aftcrnoaiif 
leaving  the  intermediate  Time  meafured  by  a  common 
Watch,  zvith  EqJ'e  and  Accuracy,  independent  qf  the 
Suns  Meridian  Altitude. 

GENERAL  RULES. 

|ft.**p'0  the  fecant  of  the  latitude  by  account,  add  thefecantof 
X     the  fun's'  declination,  (rejecting  their  indexes)  and  call 

jhat  fum  the  Ipgarithm  ratio*. 

2d,  From  tlie  natural  line  of  the  greateft  altitude,  fubtraft  ths 

natural  fine  of  the  lead  altitude,  and  nnd  the  logarithm  of  their  dif- 

lierence,  and  write  |t  under  the  lo^afithpi  rqtio, 

Tlw  iriihmelicat  eomp.  oF  Ihe  co-llTie  nf  tny  anglfl  ll  Hiual  to  Ihn  lo^Tlihmla 
(ecani  urihai  angle,  ainiuln|  iha  ArA  Bgiua  in  tb*  iwtai )  ihut  iIm  (rcHptqf  -W  dcg, 
»Omiai>  \a.\r>iiT,  aix)  onitting  the  firA  figure  t,  Invei  0,1(^487,  lh«  rtunUgli 
f^iuf,  or  tJic  aihhmtt.  comp.  iif  co-fiiu)  46  dug,  5kl  loin. 


igS  THE  METHOD  OP"  FINDING  THE  LATITUDE 

3dk  Subtrad  the  hours  and  minutes  when  the  altitudes  were  taken 
from  each  other,  and  half  the  difference  call  half-elapfed  time. 

4th.  With  half  the  elapfcd  time  enter  the  tables,  and  from  the 
column  of  half-elapfed  time  take  out  the  logarithm  anfwering 
thereto,  and  fct  it  down  under  the  logarithm  ratio. 

5th.  Add  thcfe  three  logarithms  together,  and  with  their  fum  en- 
ter the  tables  in  the  column  of  middle  time,  where,  having  found 
the  logarithm  neareft  thereto,  take  out  tfati  time  correfponding  to 
it,  and  put  it  down  upder  half  the  elapfed  time. 

6th.  Subtraft  the  Icfs  from  the  greater,  and  the  difference  will 
be  the  time  from  noon,  when  the  grea'.eft  altitude  was  taken. 

7th.  With  diis  time  enter  the  tables,  and  from  the  column  of 
rifing,  take  out  the  logarithm  correfponding  to  it ;  from  this  loga- 
rithm fubtrad  the  logarithm  ratio,  the  remainder  will  be  the  loga- 
rithm of  a  natural  number  which,  beintr.  found  in  a  common  table 
of  logarithms,  and  added  to  the  natural  fine  of  the  greateft  altitude, 
will  give  the  natural  fine  of  the  fun's  meridian  altitude. 

Having  the  meridian  altitude  of  the  fun  at  noon,  the  latitude  is 
found  by  the  ufual  method. 

N.  B.  If  the  latitude,  found  by  the  above  procefs,  fhould  differ* 
widely  from  the  latitude  by  account,  it  will  be  proper  to  repeat  the 
operation,  ufing  the  latitude  laft  found  inftead  of  the  latitude  by  ac- 
count, till  the  refult  gives  a  latitude  nearly  agreeing  with  the  lati- 
tude ufed  in  the  computation. 

EXAMPLE.  I. 

Being  at  fea  in  latitude  4.6°  50'  north  by  account,  when  the  fun's 
declination  was  1 1**  17'  N.  at  10  H.  2  M.  in  the  forenoon,  the  fun's 
altitude  was  46"  55',  and  at  1 1 H.  27  M,  in  the  forenoon,  the  fe- 
cond  altitude  was  54®  9'.  Required  the  true  latitude,  and  true  time 
pf  the  day  when  the  greateft  altitude  was  taken  ? 

H.  M.  Nat.  Sines  Lat.  46^^  50'Sec.  0,16487 

1 1.  27    o  Gr.  Alt.  54"  9'— 81055  Dec.  1 1®  i7'Scc.  0,00848 

10     2    o  lea  Alt.49°  55' — 73036  Log  Ratio  0,17335 

Ela.T.i  25    o  80*9  Com.  Log  3,90412 

i  Ela.T.  42  30  in  the  (Solumn  of  i  elapfed  Time  0,73429 

,1  15  30  in  the  column  of  middle  Time 

T.f.noon  33     o  in  the  column  of  Log  rifing 
From  which  fubtradi  the  Log  ratio 

The  natural  Number  in  the  Logarithms  =  694 

to  which  the  nat.  fine  of  the  greateft  Alt,   81055 

gives  the  MU  fme  of  the  Sun's  mer,  Alc«=;8x749 


4,81176 

3,oi4{i8 
o>"335 

2,Hi53 

90  00 
54  50 

'  -  BV  DOUBLE  AtTlTUblit. 

Sun'o  Zenith  Diftancc 
Sun's  Declination 

Latitude 

H.       M. 

12     0  The  obfervation  at  Noon  was 

II  27 


33  as  the  time  agrees  with  the  obfervation,  the  watch  is  right 

'example  11. 

Being  at  fea  in  lat.  47**  19'  N.  by  account,  when  the  fun*s  de- 
clination was  I2<^  16^  N.  at  10  H.  24  M.  A.  M.  per  watch,  the 
fun's  alt,  was  49°  9  at  i  H,  14.  M.  P.  M.  his  alt.  was  51®  59'. 
Required  the  latitude  ? 

H.    M.'  S*.  .... 

12      O   O 

- 10  24  O 

1 Alt.  Nat.  S.  Lat.        47*  19'    0,16880 

I  36  o    49°  9'  75642  Sun's  dccl.  12    10    0,01003 

I   14  o     51  59  78783 


Log.  ratio  .   17883 

Ela;  T.     2  50  o  DifF.  N.S.  3141  its  log.  3j49707 

I  El.  T.     1  25  ©Its  log.  in  col.  of  halif  elapf.  time  is    0,44077. 

Sub.  o  15  o  Col.  of  mid.  time  corresponding  $0      4,11667 

Tr.  Ti       I  10  o  Its  log.  irt  col.  of  rififtg  is.      —        3^66542 
Ti.  p.  W.  I  14  o  Log.  ratio  fub.  — -  0,17883 

Wat.  faft   040  3066  the  nat.  num.  of  this  log.  3^48659 

N.  S.  Sun's  gn  alt.         78783         90  00 

N.  S.  S.  mer.  alt.  ^1849  =s  54  56 

Sun*s  zen,  dift      '    —        35    4  South 
Sun's  decK —  —  12  16  North 


Lat.  in  —    ■  47  20  North. 

Here  the  Latitude  found  bjr  computation  m^iy  be  relii^d  Qij^  as  it 
differs  but  one  mile  from  that  ufed  in  the  operation. 

.  EXAMPLE  in. 

Being  at  fea  in  lat.  .50?  40'  North  per  account,  when  the  fun's 
declination  was  20"  o'  South,  at  10  H.  17  M.  A.  M.  per  watch, 
the  fuiv's  alt.  was  fouiid  17**  13',  at  11  H.  17  M.  A.  M.  per  watch, 
it  svas  found  19'' 41*    Jlequir^  the  latitude  ? 

,    ..  ^  Tifti^ 


\      -J      ■  \  • 


20O  THE  MITMOD  Of  FINDING  THE  LATITtJDS 

Times        Alt.        Nat.  S.  Lat.  50^*40'    Oyigto^ 

H'  M.  s.  DecLao  ob    0,02701 

10  17  0    I;**.  13^^=29599  . __* 

If  17  o    1941=33682  Log.  ratio      0,22504 


.  mmt 


El.T,       I    o    o    Diff.N.S.4083        Its  com.  log.    ^^6109)8 

I  Eh  T«    0  30    o    Its  log.  from  col.  half  clap,  time  is  0,88430 

t     t    o    Incotofmid.  timec5rrerpondlngt04,72032 


Tr/time   0  31    o    Fromnooniits  log.from col  of  rifing  2,96067 
T#  p.  W.  0  43    O  log.  ratio  fub. 


««MH 


W*flow    o  12    o  544  N4  num.  of 

33682  N.  S.  grcateft  ^k. 


><Cfairf*hB«tai 


<d 


20    I  34226  N*  S.  the  fun's  mcr.  alt.  20^  i'. 

Zett*<lift,69  ^9 
Dec!.       20    oS. 


t^t         49  59  N* 
^6ut  a!(  this  latitude  differs  41  miles  from  that  by  account,  it  will 

be  proper  to  repeat  the  operation^  ufing  the  Iat«^  lafi  found  inflead 

of  the  lat.  by  account- 

*-— .  H,  M.  s.  Lat.  49**  59'    0,19178 

I  ElapiW  time      o  30    o  Decl.  20    o    0,02701 

to    o  -^ 

■         —  Log*  ratio  0,21879 

True  time  0  30    o  3,61098 

Time  per  watch  o  43    o  0,88430 

■  H.  M.     ' 

Watch  floi«^         o  13    o    '    In  col.  mid.  T,      i    o    4,71407 

True  time  0  30    0        Its  log.  in  coU  of  rifing  is  2,93223 

Log.  ratio    0,21879 

517  Nat.  num.  of  2)7^344 

33682  Nat.  S.  gr.  alt. 


i«M-Mi» 


Nat.  S.  fun's  mer.  alt.    34199=20''  o' 

Zen.  dift.  70    o 

Declin.  20    0  S. 


The  lat.  50    o  North. 

The  latitude  h&  found,  differing  only  one  mile  froin  thit  ufed 
Jn  the  operation,  may  be  depended  on  as  the  true  latitude.  Hence 
it  is  plain,  that  the  operation  is  repeated  with  very  little  additional 
Uoubkf  few  alterations  being  neceilary.    , 


BY     DOUBLB    ALTITUDES.  SOI 

EXAMPLE  IV. 

Being  at  Tea  in  latitude  60*^  o'  north  by  account,  when  the  fun 
vras  on  the  equator^  and  confequently  had  no  dedication  at  1  H. 
o  M.  P«  M.  per  watch,  his  altitude  was  26^  53',  and  at  3  H.  0  M. 
f  •  M.  per  watch,  it  was  20^  42'.     Required  the  true  latitude  i 

Times,  Lat.  60^  0'=  0,30 103 

H*  M.  s.      Alt.      N.  S.  Dec.  o  b  =0,00000 

1  o    o    28  53=48303  ■*-■->■  ■]■ 

300    ao  42  =  3531L  ^^*  "^^®    0,30103 

Elap.  T. '2    o    o  12956  Its  log.         4,11247 

^  £1.  T.  I     o    0    Its  log.  in  col.  of  |  Elap.  time.  0,58700 

2  o    o    Its  log.  in  col.  of  niid.  titre  5,00050 

T.  fr.  N,  I     o    o    Its  log.  from  col.  of  rifing  3>53243 

D.perW.  I     o    o  Log.  ratio    0,30103 

*  __^^  

1704  N,  num.  3>^3'40 

48303 

90^  o' 


Nat.  S.  Sun's  mer.  alt.  50007=30    o  Sun*s  merid.  alt. 

60  o  Latitude 
The  latitude  by  computation,  coming  the  fame  with  the  latitude 
by  account,  fhews  that  the  latitude  by  account  was  right.  From 
the  foregoing  examples  it  is  plain,  that  the  operation  is  the  fame, 
whether  the  fun  hath  n6rth  or  fouth  declination.  And  it  will  be 
the  fame  whether  the  {hip  is  in  a  north  or  jibuth  latitude.  It  is  al(b 
clear,  that  when  the  fun  has  no  declination,  the  fecant,  rejeAing  the 
index  of  the  latitude  is  the  log.  ratio. 

EXAMPLE.  V. 
Wanting  to  go  through  the  N.  Channel  among  the  Maldives, 
and  by  account  being  in  latitude  7^40'  N.  the  declination  being  then 
22°  47'  N.  at  7H.  25  M.  40  S.  A.M.  the  true  altitude  of  the  fun's 
centre  was  22°  30',  and  at  10  H.  31  M.  48.  S,  A.  M.  it  was  found 
63**  40-     Required  the  (hip's  true  latitude? 

H.  M.  s.         Alt.     Nat.  S.     Lat  byac  7*40' 0,00300 
Times     10  31  48    63*40'    89623      Declin.     22  47  0,03528 

7  25  40     2z  30      38268  — » " 

— —  ..——,.    Log.  ratio.  0,039(8 

Elap.T.    368  51355     Its  log.  47*058 

J  El.  T.    I  33  04    Its  log.  in  col.  of  |  elap.  time  is       0,40368 

—  »  H.  M.  s.    — ~ — »- 

313^  3     '  30       5,15344 


TrueT.     1  2826    Its  log.  in  col.  of  rifing  is  3,86709 

T.  p.  W.  I  28  1 2  Log.  ratio     0,039  *  8 


m^m 


W.  flow    o    o  14  6728  Nat.,  num.    .  3)82791 

90  00    89623  — ~— .— »N.  S  gr.  alt. 
Mtr.  alt.  74*291  ■    ■  ;- 

—    96355  N.8t;Sifri*snfr*aU,t5'lAr^^% 
C  c  Xw\. 


201**        THE  METHOD  OF  FINDIN^r  THE  tATITUDS 

Zen.dist.  15  31N, 
Oecl.        42  47  N. 

Lat.  in       7  16  Norths 

M  B.  As  the  Tables  are  only  calculated  <9 10  Cecond^,  the  log. 
for  any  intermediate  fecond  is  found  by  taking  the  difference  be* 
tween  the  log,  next  ^greater  and  next  Lefs ;  and  faying,  as  1  o  fe- 
conds  is  to  that  difference,  fo  is  the  givjen  feconds  to  the  differenee 
of  the  logarithms ;  or,  if  it  be  any  even  part,  take  fuch  a  part  of 
the  difference,  and  apply  it  to  the  next  lefs  logarithm  \  but  ia  t^eic 
o^rations  a  few  ^conds  are  not  regarded. 

SSCOND  OPERATIOK* 

Lat.  7*  16'        0,00350 

Dec.  2t  47        o,o35aR 

l»og,  r^tio  0,63878 

H.  M.  s«  4,71058 

3     1    20  0,40368 

I   33      4  H.  M.  S,     : » 

3     »  *o       S>i5304 


True  time    i  28  26 

3,86709 
N,  S.  gr.  7^U     —    89623  Log,  ratio  0,03878 

6735  N.  num.  -* ^ 

Log.  "3>83t83i 


ii.  S.  Sun*s  m,  alt,    96358::;::  74  29.  Hence  the  lat.  in  157° i6'N, 

The  latitude  laft  found,  agreeing  with  that  ufed  in  the  operation^ 
it  may  be  t^ken  as  the  true  latitude ;  and  the  operation  is  repeated 
w|th  very  little  additional  trouble,  few  alterations  being  neceflary. 
Hence  it  is  plain,  that  if  you  are  miftaken  in  the  latitude  by  ac- 
count, yet  by  repeating  the  work  two  or  three  times,  making  ufe 
of  the  latitude  laft  found  in  the  next  operation,  it  will  at  l^ft  dif-* 
cover  itfelf  to  be  true,  by  being  equal  to  the  laft  fupppfitian, 
which  evidently  (hews  the  excellency  of  thefe  Tables. 

in  the  former  examples  we  have  confidered  both  altitudes  taken 

lit  the  fame  place  or  ffation ;  but  as  that  is  feldom  the  c^fe  at  fea, 

(he  ncjceflary  corre^ion  for  any,  alteration  of  ftation  may  be  readily 

IPade  as  follows :  H.     m', 

Suppofe  the  firft  altitude  in  the  forenoon,  at  10     26 

The  fecond  altitude  in  the  afternoon,  at  2h.  43  m,      14     43 

PifFerence  of  longitude  made  is  30  miles  W.  equal  to  o      % 

10     26 


Subtra<^ed  is  the  elapfed  time  -««•  •...     4     j  j 

If  a  ihip  bas  been  ftiling  to  tho  Faftward,  the  above  two  mi- 
nutes muft  lie  Wded ;  but  unleft  the  difference  of  longitude  be 
confideraWe,  it  is  not  worth  notice, «  (t  will  nuRc  a  very  incon. 

iNli?r»Wc  error  inthc  h^titftde.  

Again, 
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Again,  if  the  (hip  fails  or  makes  towards  that  point  of  the  com-" 
pafs.  which  the  ftm  bears  upon,  (he  muft^aife  the/un^5  altitude  ^ 
manji^  minutes  as  the  miles  (he  has  run  towards  it;  therefore  the 
miles  xun  towards  the  fun  muft  be  added  to  the  firft  altitude;  but 
if  failing  from  the  fun,  the  fame  muft' be  fubtraded ;  if  they  are 
but  few,  they  are  not  worth  minding :  and  then  the  feama^  may 
make  a  very  good  eftimation  by  looking  at  the  log-board  only,  who 
by  that  will  be  able  to  afcertain  the  diftance  failed  to,  or  from  the 
fun,  between  the  obfervations,  which  will  be  of  fufficient  exadtnefs 
in  the  practice  of  navigation;  and  if  the  fhip  makes  an  angle  with 
tha  fun's  bearing,  it  may  be  readily  found  by  the  Table  of  Differeiice 
of  tatitude  and  Departure,  and  then  either  add  or  fubtrad^,  according 
SLS  the  cafe  requires ;  as  may  be  feen  in  the  following  examples, 
which  are  inferted  for  the  benefit  of  thofe  who  require  a  greater 
degr^  of  accuracy. 

EXAMPLE  VI. 

Suppofb.  a  fhiD  from  the  Bay  of  Bifcay^  bound  to  the  Englifk 
Channel,  inVbnIk  gale  ronning  N.  by  £.  i  t..  per  compafs^  at  the 
rate  of  nine  knbts  pdr  hour',  at  i  o  H.  o  M .  A.M.  per  watch ;  obferved 
the  fun's  altitude  13^  18'  bearing  S.  |  E.  by  compafs,  and  at  2  H, 
40  M.  P.  M.  per  watch,  the  fun's  altitude  again  was  found  14  15, 
tiie  latitiide  by  account  being  49°  1  y'N.  and  the  fun's  declination 
?t3^  aS' S.    Required  the  true  latitude  ? 

Corre^ion  of  the  firji  Altitude, 

The  tinie  of  the  firft  obfervation  is  ro  H.  o  M.  A.  M.  and  of  the 
fecoad  I  H;  40  M.  P.  M.  the  elapfed  time  is  3  H.  40  M,  and  the 
rate  of  failing  is  9  miles  per  hour ;  then  fay,  by  die  Rule  of  Three, 
as. I  H.  is  to  nine  miles,  fo  is  3  H.  40  M.  to  33  niilcs,  the  diftaacc 
run  inthe  elapfed  time. 

Agsrin,  the  fun's  bearing  at  the  firft  obfervation  is  fouth  |.  E*  the 
oppofite  to  which  is  N.  ^  W.  or  |.  point,  and  the  fliip's  courfe  cf'u- 
ring'the  elap.  time  is  N:  by  E.  4  E.  if  points,  fo  the  angle  of  (hip's 
cDurfe  with  the  fun's  bearing  is  2^  points. 

N«w  in  the  Table  of  Difference  of  Latitude  and  Departure,to  the 
courfe  2^  points,  and  diftance  33,  the  difference  of  latitude  is  29 
miles,  the  fliip  fails  from  the  fun:  therefore  from  the  firft  obferved 
altitude  13*  18'  take  29',  tMe  reinainder  12°  49',  is  th'e  firft  altitude 
corrected)  which  is  to  be  ufed  ia  the  operation,  as  follows : 


Ccj 


r 
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Let  the  circle  reprcfcnt  G     B  CD 

tlie  coni|»&  N,  S,  £,  W, 
ind  A  the  {hip's  phce. 
Take  the  fliip's  courie  N, 
bj  E.  }  £.  or  I  f  point, 
ind  let  it  off  from  the  nonh 
towards  the  eafi;  talcethe 
fun's  bearing  S.  ^  E.  or  4 
of  Si  point,  and  let  it  off 
f[Qm  the  fouth  towardi 
the  eafl ;  the  oppoiite  point 
»B  A  G,  N.  i  W.  then 
will  G  A  C  be  the  angle 
the  Ihip  has  made  during 
the  elapfed  time,  which 
angle  being  fet  off  from 
the  north,  (or  meridian) 
to  the  eaft,  will  be  the 
true  ceurfe  the  flitp  has 
nude  from  the  fun,  as  the 
■  Angle  BAD.  From  A  to  D  fet  off  33  miles,  the  diftance  (ailed  in 
the  elaplcd  lime ;  from  D  draw  a  line  panllel  to  t^e  £.  and  W.  to 
cut  the  north  or  meridian  line  at  B,  then  A  B  will  be  the  difference 
of  latitude  29  miles,  that  the  Ihip  has  failed  from  the  fun  during 
the  elapfed  time. 

H.  M.  s.      Alt.         Nat,S.     Lat.    49*17'    0,18554. 

Times    10   o    o         tz" t^'=2iiiii    Dccl.  z3  2B     0,03749 

1 40    o         14   15  =  24165  

— ______  Ijog.  ratio  Pi**  303 

EIa.T.    340    o  Diff.  N.  S.    2432    lt*lt^.  3>38S9* 

Its  log.  o,3J559 


;EIa.T.  150   o 

o  lO    0  Time  correfponding  to 


I  40    o  Iifl  log.  in  col  of  rifmg  ii 
Log  riitiu  ^ 


3*94458 


3.97 '70 
0,22303 


90    o  5606    Nat.  nutn.  of    3,74867 

'7  3S  .     34fe*S 

Zen.dift.    72  25  N.S.M.  Alt.  30221  ^17  35  O'loier.alt. 
Declination  23  28 

Latitude.      48  57  N. 

But  a)  the  latitude  by  computation  differs  confiderably  frwn  that 

ky  account,  the  work  mufl  be  repeated. 

Latitude  48''52'=0,i8a62 

Declination        23  28     0,03749 

L<^.  ratio    o>aioil 
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Loe.  ratio  o«22oii 

H.  M.  8.    Diff.  N.S.  2432  Its  log.  3,38596 
I    50    o  its  log.  0,33559 

o    10   o    Time  anfwering  to  3>94t66 


90    O    X  40    o  Its  log.  in  col.  of  fifing      3)97i70 
17  37  Log.  ratio  0,22011 


Zen.  dift.     72  23  S.        5644  Nat.  num.  of  3»75'S9 

Dcclina.       23  28  S.       246 1 5 

Tr.  lat.       48  ,55  N.     30259  N.  S.  mcr.  alt,  ly**  37'. 

This  latitude  differing  only  two  miles  from  that  in  the  above 
computation,  it  may  be  depended  upon  as  the  true  latitude. 

1EXAMPLE  VII. 

A  (hip  failing  N  E.  half  E.  by  compafs,  at  the  rate  of  nine  knots 
an  hour,  at  o  H.  31  M.  40  S.  P.  M.  per  watch,  I  found  the  aitifude 
of  the  fun*s  lower  limb  28"  20'  above  the  horizon  of  the  fea,  the 
eye  being  elevated  twenty  feet  above  the  furface  of  the  water,  and 
the  fun's  bearing  by  compafs  being  at  the  fame  time  S.  by  W.  aivd 
at  2  H.  58  M.  20  S.  P.  M.  by  watch,  the  altitude  of  the  fun's  lower 
limb  was  16^  41'  above  the  horizon,  the  eye  being  elevated  as  be-* 
fore,  and  the  latitude  by  account,  at  the  tin;ie  of  the  laft  obferva- 
tion,  was  48^5'  north,  and  the  declination  13*  17'fouth.     Re- 

Juired  the  true  latitude  at  taking  the  laft  obfervation  ? 
irft  obferved  alt.  fun's  lower  limb  28''  20'    i^ecoiid  ditto  16°  41' 
Kefradion  to  be  fubtradled  2  ,  j 

Correction  for  rcfraftion 
Dip  of  the  horizon  fubtra£led 

App.  alt. 

Sun's  femidiameter  added 

Correct  altitude  of  fun's  centre       28     30  '  16     59 

CorreStion  for  the  firji  Altitude. 

The  t4me  of  the  firft  obfervation  0  H.  31  M,  46  S.  P.  M.  of  the 
fecond  2  H.  58  M.  20  S  P.  M.  fo  the  elapfed  time  is  2.  H.  2t>  M.  49 
S  :  the  rate  of  failing  is  nine  miles  per  hour.  Then  as  1  H. :  g  mileji 
:  :2  H.  16 M.  40  S.  :,22  mile?,  the  diftance  tun  in  the  elapfed  time. 

Again,  the  fun's  bearing  at  the  firft  obfervation  is  S.  by  W.  the 
oppolite  point  to  which  is  N.  by  £•  or  1  point. 

The  fhip's  courfe  daring  the  ela.  time  is  N.  £.  4  £•  or  47  pts. 
So  the  angle  of  the  Qxi/i  courfe  with     )  ^  i    ♦ 

the  fun's  bearing  is  j  ^  ^  P 


2.8 

18 

1. 

4 

28 

U 

0 

j6 

16 

3« 

4 

16 
0 

34 
16 

106         THE  METHOD-  OF*  TlfijyiVa  THI  £ ATltUDB 

In-the  ubie  of  difFerence  of  latitude  and  departure,  to  the  courfe 
34  points^  and  diltance  22  miles,  the  difference  of  latitude  is  17 
miles,  which  the  (hip  fails  from  the  fun. 

Wherefore,  firft  obferved  altitude  28®  30'— 17' =28°  13'  the  firft 
•orre6i  altitude  to  be  ufed  in  the  operation* 

H.  M.  s.    Alt.  N.S.     Lat.byac48'  5'   0,17519 

Times    03140    28**  13"      47281   Declin.      13  17     0,01178 

2  58  20    16  56       2^8959 

■    ■        —  — — —  Log.  ratio  0,18697 

Ela.T..2  26  40    Diff.  N.S.  1832^  Its  log.  4126297 

iEla.T.  1  13  20    Its  log.  from  coh  of  4  elapf.  rime,        0,50232 

I  46  27    .In  coL  of  mi4.  time  correfponding  to  4^95226 

•  33     7     Its  log.  from  col.  of  rifing  3,01794 

Log*  ratio*  .  0,18697 

N.S.  gx.  alt*       47281  -    .      . --^ 

90    o                            678     N.  nnmb.  of  2,83^^97 
Mer.  ;Ut.  z8  40    N.S*          47959 

Zen.  difl:.  61  20 
PecL        13.  17 

Lat.  48     3  N. 

And  as  it  differs  but  two  miles,  from  the  latitude  by  account^  li 
may  be  taken  as  the  true  latitude* 

^eJtioHs  for  Exerctfe* 

ift*  Being  at  fea  in  latitude  by  account  39''28'N.  when  the 
fun's  declination  was  20®  41'  N  at  1 1  H.  30  M.  .15  S.  A.  M.  per 
watch,  the  altitude  of  the  fun*s  lower  limb  was  obferved  to  be  68°  18' 
45%  and  at  12  H.  26  M.  28  S.  P.M.  it  was  70°  58',  the  height  of 
the  eye  being  21  feet  above  the  furface  of  the  fea.  Required  the 
true  latitude  of  the  (hip  ?     Anfwcr,  39°  28'  N. 

2d.  Being  at  fea,  in  lat.  50°  4'  N.  by  account,  at  10  H.  17  M. 
30  S  A*M.  per  watch,  the  altitude  of  the  fun's  lower  limb  was  ob- 
ferved to  be  17**  4'  I,  and  at  11  H.  17  M.  30  S.  it  was  19**  31', 
the  declination  being  then  20^  S.  and  the  height  of  the  eye  21  feet 
afeove  the  fea      Required  the  latitude  in  ?    An.wer  50°  2'  N. 

3d,  Suppofe  a  (hip  at  fea  in  lat.  47°  1 7'  N.  by  account,  at  9  H. 
55  M.  30  S.  by  watch,  the  altitude  of  the  fun's  lewer  limb  was  17* 
•  24',  bearing  by  compafs  S.  by  E.  i£.  and  at  12  H.  54  M.  10  S.  his 
altitude  was  21"^  45'  i,  the  declin.  being  then  19**  30'  S.  the  height 
of  the  eye  20  feet  above  the  fea,  and  the  ilhip's  courfe  by  compafs 
was  E.  4  S,  at  the  rate  of  7  knots  per  hour.  What  was  the  lati- 
tude?    Anfwer  47*^2  j'N. 

4th.  At  II  H.  28  M.  20  S.  A.  M:  per  watch,  the  altitude  of  the 
fun's  lower  limb  was  28°  18',  the  fun  bewiiig'thcn  S.  by  W.  by 

compafs. 
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Gompafs.  At  2  H.  58  M.  20  S. P.M.  his  a  tttude  was  16^40',  the 
height  of  the  eye  20  feet,  his  declination  bei^g  then  j  3^  ly'S.  ani 
the  latitude  then  by  account  48^08' N,  the  lhip*8COMrfedurk\g  the 
elapfed  time  was  N.£.  with  her  larboard  tacics  on  board  failing  at 
the  rate  of  fix  knots,  and  made  half  a  point  lee- way.  What  latitude 
was  flie  in  when  the  lali  altitude  was  taken  f  Anfwer  48^  9'N. 

By  the  {hip's  courfe  per  compafs  is  to  be  underAood  its  courfe 
made  good  ;  lee-way,  if  any,  being  fiiHt  allowed ;  or  the  courfe,  -by 
compafs,  correded  for  the  lee-way  only,  but  not  for  the  variation. 
Had  the  variation  of  the  compafs  been  ^ipplied,  both  to  the  (hip's 
courfe  and  the  fun's  bearing,  it  would  not  have  made  any  difference 
in  the  operation  or  refult,  as  the.  angle  formed  by  them  will  always 
be  the  fame,  whether  they  are  both  efti mated  by  the  compafs,  or 
when  the  variation  is  allowed  on  both. 

This  method  of  finding  the  latitude  is  of  excellent  ufe,^ince 
there  are  fo  many  circumftances  at  fea,  which  deny  the  opportunity 
of  having  the  fun's  meridian  altitude ;  and  as  the  knowing  the  true 
lat'tude  k  of  the  greatefl  confequence,  efpecially  in  coming  into 
the  Englifh  channel,  &c.  where  there  are  frequent  obflrui^ions  of 
clouds,  every  feaman  ought  to  be  ready  at  determining  his  latitude, 
by  this  method,  whenever  an  opportunity  offers,  left  he  (hould  pot 
fee  the  fun  upon  the  meridian. 

Note.  The  nearer  to  noon  the  obfervations  arc  taken  the  better ; 
provided  the  elapfed  time  be  not  much  lefs  than  half  the  interval  of 
time,  when  they  arc  both  taktn  on  th^  fame  (idc  of  noon,  nor  much 
greater  than  once  and  half  the  greater  interval,  when  taken  ondif* 
jfereht  fides  of  noon. 


To  find  the  Latitude  by  one  Altititdr  of  the  Sun% 
ivhen  the  Time  is  not  more  dijlanl  than  one  Hour  from 
Noon. 

RULE. 

To  find  the  true  Time, 

WHEN  the  fun's  declination  and  complement  of  the  latitutjc 
are  both  north' or  both  fouth,  their  fum,  but  if  one  he  north 
and  the  other  fouth,  their  difference,  is  the  meridian  altitude. 

From  the  natural  fine  of  the  fun's  meridian  altitudle,  fubtracl  the 
natural  fine  of  the  obferved  alti  ude. 

Then  add  together. 

The  log  co-fecant  of  the  comp  of  the  ht.  1     .  ^  ^j^^j^  .^^^ 

The  log  fecaiu  of  the  fun  s  declination,     J     -^  ^ 

and  the  common  logarithm  of  the  difference  of  natural  fines  into 
one  fum.  The  fum  of  thefe  three  logarithm?^  being  found  in  the 
column  of  rifing,  the  hours,  minutes,  and  feconds  correfpondin^ 
io  it,  will  be  thje  true  time  from  noon  when  the  altitude  was  taken. 

EXAMPLE, 

•     JB>(?i*>g'at  fea  ta  latitmh^  50*  4'  N.  by  account  wtea  th^  fe^^  ^''t^ 

cXwvaxSft^ 
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cHnation  was  20""  (buth,  at  1 1  H.  17  M.  A,  M.  per  watch,  fim's 
alt.  was  19^  41'.    Required  the  true  time  i 
Comp«  lat.   39. 56  N.  Co-fcc.    o.  19254 

Declination  20. 00  S«  Sec.         0.02701 

Sup.  m.  alt.  19.  56  Nat  fine  34120 

L.  ra,    0.21955 

OWcr.  alt.    19. 41  Nat.  fine  33656  ' 

464  Co.L.  2.66652  H.    M*   $• 

■■    ■  12.0©. . 00 

Log  in  coL  of  rifing  2.88607  '^^^  <^*  ^S*  ^S 

True  time  at  Tea     ii-3i«35 
Having  the  true  time  prevbus  to  the  obfervation,  to  find  the 
change  of  altitude. 

Add  together  the  logarithm  found  in  the  col.  of  rifing,  anfwcring 
to  the  minutes  and  feconds  the  fun  had  to  rife  when  the  altitude 
was  taken,  and  the  fecant  of  the  fuppofed  meridian  altitude  from 
this  fum,  (the  index  being  increafcd  by  5*)  fubtra£l  the  log  ratio, 
the  remainder  is  the  log.  fine  of  the  change  of  altitude  from  the 
time  of  obfervation  to  noon  ;  which,  being  added  to  the  obferved 
altitude,  gives  the  fun's  meridian  altitude. 
Log.  in  col  of  rifing  of#8  M  25S.  2.88607  Obfer.  alt.  19.41 
Log.  fee.  m.  alt.  19"*  20'  +  5  Index  5.02683        Cha.  of  alt.  +  20 


—        Tr.m.  alt.  20.01 


7.9129P 
SubtraSlog,  ratio  0.21955 

Log.  Ane  chan.  of  Alt.20  min.        7«69395 

EXAMPLE. 

Being  at  fca  in  lat.  60**  north  by  account  when  the  fun  was  on 
the  equator,  at  i  H .  o  M.  P.  M .  per  watch,  the  fun*s  alt.  was  28°53'. 
Required  the  true  time  and  latitude  in  ? 
Com.  lat.  7    30  00  N.  Nat.  fine  50000  C.fec.o.30io3f  Lbg.ratio. 

Mer.alt.J 

Ob.  «lt.        28.53        Nat.  fine  48303 

Ch.  ofalt.       1.08  j697Comlog.3.22968 

— — .  —  ■*  — H.  M. 

T.m.alt.       30.01     Log.  in  col.  ofrifing  15=3. 5307 1  =  1. coTrT 

Zcn.dift.    59.99N,  Log  fec.mer.alt.  +  5Tn.  5.06247 
The  S.  being  on  the  equator.  '  — 

8.^9318 
Subtra£^  log.  ratio        0.30103 

Log  fine  chan.  ofalt.  1  °o8'8. 29215 

•  The  5  it  the  inde^x  of  fix  hours  in  the  column  of  riGng. 
f  The  fun  betng  on.  the  c^uatrr,  aad  Having  luf  declination,  t^B  co-lbc.  of  thf 
#OBip.  of  the  lat.  gives  the  log.  ratie. 
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'EXAMPLE  IIL. 
Being  at  fca  in  lati  39^  28'  north  by  account,'  fun's  decliflation 
2o«  4.1'north  at  26  M.  28  S.P.M.  fun's  alt.  was  71*  lo'.    Required 
the  true  time  and  latitude  at  the  ihip  ? 
Comp.  lat.     50.34N.  Co.fcc.      0.1 1239 

Declination  20,41  N.  Nat.  fine94674    Secant       o.oa895 

Sup.  m.  alt.  71.13      Nat.  fine  94646  o.  141 3a 

y      28  Com.  log.  1. 447 16 

. — —  .  M.  f ' 

Obfer.  alt.    71. lO  Log.  in  col.  of  rifing  isias  1.5  8848=6  30  T.T. 

Chan.  alt.  %  Log.fec.fcp.mer.alt.-f      549216  [atfh. 

"■"'■"^■"■* 
T.mer.alt.    71.13 


Zen.  did.     18.47  S.  7.08064 

Declination 20.41  N*  Subtrad  log.  ratio  0.1413a 

Lat.ia         39.z8N.        L.  finephan.ofalt.  3  m.  6.9393a 

NOTES. 

ift.  The  altitudes  for  determinioe  how  mach  tbe  watch  difiert  firotti  apparent 
time  had  better  be  taken  in  the  morning»  or  evening,  when  the  fun's  altitude  dots 
not  exceed  18  degrees. 

2d.  An  error  in  the  fuppofed  latitude  can  make  very  (mail  ditference  in  the 
change  of  altitude ;  arid  the  nearer  the  altitude  is  taken  to  noon  the  better  to  find 
the  change  of  altitude.  > 

3d.  This  method  is  not  to  be  depended  on  ihould  the  apparent  time  exceed  an 
hour  from  noon,  and,  in  fome  in(lances,not  then;  fuch  as  sutitudes  taken  near  the 
equator ;  or  when  the  meridian  altitude  exceeds  60  degrees ;  nor  it  there  much  oc* 
cafion  for  this  method,  or  that  of  the  double  altitudes  there,  (ince  there  is  generally 
a  clear  horizoa^  and  confequencly  a  meridian  altitude  is  eaflly  obtained. 

To  find  the  Latitude  by  the  Meridian  Altitude  of  the  Moon. 

To  the  Longitude  of  the  given  place  in  time  add  the  number 
from  (1\  XVII.)  correfponding  to  that  Longitude,  and  the  daily 
variation  of  the  moon^s  paflage  over  the  meridian  on  the  given 
day^  (Nau.  Aim.  p.  vi.)  if  the  Longitude  be  weft ;  but  fiibtra^  the 
fum  if  the  Longitude  be  eaft :  the  fum  or  difference  will  be  the 
time  at  Greenwica  when  the  moon  was  on  the  meridian  of  the 
given  place. 

In  page  7th  of  the  month  in  the  Almanack,  find  the  moon's 
femi-diameter,  and  horizontal  parallax,  at  the  neareft  noon,  or 
midnight,  to  the  reduced  time,  which  will  be  fufficiently  accurate 
for  the  purpofe  of  finding  the  latitude.  For  Parallax,  lee  the  ufe 
of  the  fextant. 

Take  the  difference  between  the  nK>on's  femidiameter  and  dip, 
and  add  it  to  the  obferved  altitude,  if  the  lower  limb  wasobferved, 
but  fubtfa(£l  their  fum  if  the  upper  limb  was  obfenred;  the  fum  or 
difference  will  be  the  apparent  altitude  of  her  centre. 

From  the  proportional  logarithm  of  the  moon's  horizontal  paral* 
lax^   increaiing  its  index  by  lo,    fubtra^l  the  log^,  confine  of 

D  d  the 
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the  moon's  apparent  alt.  the  remaindelr  will  be  the  prop,  tog.- 
of  the  moon's  pazsdlax  in  ^titude,  from  which  take  her  refrac-' 
tion^  the  difiereoce  will  be  a  contAton^  which,  being  added  to 
the  apparent  altitude^  will  give  the  true  attitude  of  her  centre  : 
hence  the  zenith  difiance,  to  which  apply  her  declination^  and  you 
will  have  the  latitude. 

Not  E .  The  moon's  declination  is  fet  down  in  page  the  6th  of  the 
month  for  eVe^hdon  and  midnight  in  thb  Nautical  Almlnack. 

Therefore  find  the  declination  fot  the  neareft  noon  and  midnight, 
both  before  and  after  the  rbdaced  time^  and  take  the  difference. 
^  FrdHk  (T.  XVIII.)  take  oul  the  number  correfpondine  to  the 
^icam  at  top,  and  the  minutes  in  the  left  hand  column,with  m  time 
at  Gfeenwich,  with  which  multiply  the  difference ;  from  the  pro- 
'  iu€t  cut  off  four  figures  from  the  right  hand,  the  remainder  is  a 
corredion  to  be  added  to  the  declination,  if  tncreafing,  but  ifubtraft- 
ed  if  decreafing;  the  refult  will  be  the  declination  at  the  given 
time. 

EXAMPLE   I. 

Suppofe,  "6n  Oct.  i,  1806,  in  longitude  45*  W.  the  altitude  «f 
the  moon's  lower  limb,  when  on  the  meridian,  fouth  of  the  ob« 
/Esrver,  Ihould  be  60^  4}^  0'',  the  eye  being  23  feet  above  the  fea* 
(Required  the  latitude  i 

The  loneitude  ^5^  weft  turned  into  time  equal  to  3  homrs,  and 
the  icwrcSion  7  ML  from  {T.  XVII.)  added  to  15  H,  13  M.  the 
time  the  moon  pafles  over  the  meridian  on  the  given  day,  gives 
t8  H.  40  M.  time  at  Greenwich. 

Hor.  j»ar.     57'  10"  P.  L.  10,4981  Moon's  ob.  alt.        60**  43'   o^r 
App.alt.  60  54L.  co-fi     9,6869  M.fem.dia.  15  35)  +  n     i 

.  Dip        —    4  34  J — — — 

Par.inalt.rr  27  48  P.  L.       8112  60  54    I 

Refrac.    —      23 

27  25     Cor.  of  the  moon's  alt.     +     ,  27  25 

Moon's  dec.  midnight    21*31!^.    True  alt.  61  21  26 

£>o.  atnoon  22  a4N.    Dec.  21'' 31'         90 

Diff.  in  12  hours  53  +  Zen.  dift.  28  38  34  S 

Then  S3  X by  ,5278  (T.XVIIL)  gives      +28 

Moon's  dec.  at  reduced  time  21  59  21  59      N 

Latitude        50  37  34N 

EXAMPLE  n. 

Suppofe,  on  Dec.  27,  i8o6|  in  longitude  60^  ea/ly  the  altitude  of 
the  moon's  upper  limb  (hould  be  obferved,  when  on  the  meridian, 
being  then  fouth,  54''  30',-  the  eye  20  feet  above  the  fea*    Required 
the  latitude? 
;  ^  ,  The 


TMS  MERIDIAN  ALTITUDE  OF  A  PLANRT.  211 

The  longitude  60'  eaft  in  time  equal  to  4  hours,  lefs  the  cor- 
reaion  9  M.  found  in  (T.  XVH.)  fubtnufted  from  14  H.  18  M. 
the  time  the  moon  paUes  over  the  meridian  on  the  givea  izjj 
leaves  10  H.  27  M.  time  at  Greenwich? 
Hor.par.     do'aS^P.L.  10,4738  Moon's  ob.  alt.         54^30'p' 
App.  alt.  54^9    0  co-fi.    9,7676  Mfcm.dia. idf  20*^  1  . 

Pip  4  i6  J  *"    ^"+5 

Par.  in  alt.  36  25  P.L.       7062  ■ 

Rtfraflion  —     41  54   o  15 

35  44  Moon's  cor.  to  be  added  -f  35  44 

Moon's  dec.  at  noon  16®  3f  S.        16**  37'  o(*  N.         54  44  59 
X>o.  at  midnight         14  z6  N.  90 

2  iif-  Zen*^ift.    35  15    iS 

2'ii''=i3i'xby87o8  I 

givesii4-'=i'54''(T.XVni.)J-    i  54  16  35  6N 

Moon^s  dec.  at  reduc^  time  16  35    6N.Lat.51  50    7N 

To  find  the  Latitude  by  the  Meridian  Altitude  of  a  Planets 

In  page  4tb  of  the  month  in  the  Nautical  Almanack,  are  ^iiren 
the  dediaations  ^d  t!m/e$  of ijtl^  plj^offs  p^flagip  oyer  the  meridian 
of  Greenwich  every  fix  days. 

Reduce  the  longijtude  into  time,  wA  add  it  to,  or  fubtrad  it 
from,  the  times  of  their  pai&ge  over  the  meridian  of  GreenwicI^ 
^according  as  the  longitude  J3  g9^  or  vieft :  the  fum  or  difference 
will  be  the  time  they  pais  tbc  meridian  of  the  ptaoe  of  obferva-^ 
tion :  corredi  the  obfenred  altitude  |6r  the  dip  a^a  refntfiioiii  with 
this  correfied  altitude  and  dedinj^tion  6n4  d)e  latl^de^ 

EXAMPLE  L 

Suppole^  in  longitude  15^  Weih  on  0£L  7^  1806,  the  meridian 
altitude  pf^Jupiter,  whe;n  South  of  the  obfervcx,  fliould  be  29^  1 2', 
the  eye  being  elevated  22  feet  above  the  furfa^eoftbe  iea,and  the 
latitude  be  required  ? 

By  the  Nauticaji  Almanack,  Jupiter  paflea  thp  meridian  of 
Qreenwich  that  day  at  5  h.  14  m^  afternoon :  and  1  h.  ithe  liQipgi* 
tude  jn  .timp  aBded  to  it,  giyes  6  h.  14  m.  tnp  tiiAe  of  bis  f  »04^ 
over  the  meridian  of  the  place  pf  obfervatioii. 

Mer.  alt.        29*  12' 00" 
Pip  4'  28"  +  R«;fra.  ^  41"  00     69 

^9     5  5^ 

90  00  00 

■ill         i.     > 
Zen.  dift,        ^o    54    9  S« 
Oed.  23    32  00  S« 
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Example  L 
A^  what  time  will  the  ftar  Arcr 
turus  be  on  the  meridian  of 
Green  wichy  Dec.  i,  1806  ? 

H.  M.  s. 
Acftufus  ngbt4ifc.       14    6  48 


@un's  ri^htaCc 


38    6  48 
16  27  46 


12 


39 


In  the  morning 


PW* 


.9  39 


That  is,  the  ftar  Ar&urus  will 
he  on  the  mer.  of  Greenwich  3^ 
min.  after  nine  in  the  morning* 


Example  II. 
At  wh^t  time  will  the  ftar  Vir- 
gin's Spike  be  on  the  mer.  of 
Greenwich,  Sept^  i,  1806? 

H.  M.  s. 
Virgin*sSpikerightafc.i3  14  59 
Sun's  right  afc*  lo  39  49 

The  i^ar  culminates  2  35  10 
So  that  the  ftarSpica  Virginus, 
or  Virgin's  Spike,  comes  to  the 
meridian  of  Greenwiph  at  35 
minutes  after  two  in  the  after* 
noon. 


I 


To  find  what  Star  comes  on  the  Meridian  at  a  given  Tinum 

RuLjB.  Add  the  t|me  from  noon  to  the 'fun*s  right  afcenfton, 
the  fum  will  be  the  right  afcenfion  of  the  ftar  rec^uired  to  be  known  ; 
loojc  in  the  Table  of  the  ftar's  right  afgenfton,  and  find  what  flar'i 
right  afcenfion  agrees  wjith,  or  comes  neareft  to  it  j  and  that  is 
f  he  ftar  required. 


Example  I. 

\  would  know  what  ftar  will  be 

on  the  meridian  of  Greenwich 

about  ,ten  at  night,  Jan.  26, 

i8c6?  H,  M.  a. 

Oafc.  for  noon.  Jan.  26  20  33  19 

And  for  10  h.  more  % 

given  time  ic  P.M.  lo    o    o 


30  35  19 

24  00  «o 


Nearly  anfw.  to  Sirius  6  35  19 


Example  II. 
What  ftar  will  be  upon  the  mer. 
of  Greenwich  30  minutes  paft 
4  A.  M.  May  lO,  1806  ? 

H.   M.   S, 

O  right  afc.  May  10  at  3    631 
.   noon  alid  for  16  H.         3 

more  given  time  16 

hours  30  min.  fr<yn 

noon  of  the  ioth=:i6  30    o 


Anfwering  nearly  to 
Aluir 


19  39  31 


Having  found  the  time  of  the  ftar's  coming  to  the  meridian  by 
the  foregoing  method ;  in  order  to  determine  whether  you  have 
obferved  by  the  right  ftar,  obferve  the  following  rules  : 

ift.  If  the  latitude  in  and  declination  be  of  the  fame  name,  fub- 
tra^  the  declination  from  the  latitude,  the  diiF.  fubtra£ted  from 
90°  gives  the  altitude. 

2d.  If  the  lat.  and  dec.  be  of  contrary  names,  add  the  dec.  to 
the  lat.  the  fum  fubtraded  from  90''  gives  th^  alt.  of  the  ftar 
required^  •  ' 

Example 
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Example  I. 
What  will  be  the  altitude*  of 
Ardurus  at  Greenwich  when 
on  the  nveridian  Jan.25,  iSo6  i 

Lat.  cf  Greenwich  51  28  40N. 
.\:  Declioation        20  11  5cN. 


31  16  50 
90 


Example  IL 
What  will  be  the  altitude  of  the 
ftar  Virgin's  Spike  at  Green* 
wich,  Sept.  1, 1806  f 

Lat.  of  Greenwich  51  28  46S. 
Dedioatioii  xo  8  39  S. 


-k 


61  37  19 
90    ^ 


.;<  Altitude  58  43  10     '^  Altitude  28  22  41 

0/  tbf  CeUfiM  Gkh. 

The  Celeftial  Globe  is  a  round  bodj,  upon  the  furface  of  which 
is  reprefented  the  concavity  of  the  heavens ;  that  is  to  fajr,  a  right 
line  being  drawn  from  the  eye  of  the  fpedator,  placed  at  its  centre 
through  any  ftar  thereon  reprefented^  Will  point  to  the  fame  flar 
in  the  heavens  ;  whence  it  follows,  that  the  celeftial  globe  being 
elevated  to  the  latitude  of  a  given  plaice,   the  fun's  place  in  tfie 
ecliptic  brought  to  the  braj&en  meridian,  and  the  hour  index  fet  to, 
the  upper  twelve,  by  turning  the  globe  round  to  any  given  hour, 
all  the  ftars  reprefepted  on  the  globe  will  point  to  their  Qorrer 
fponding  ftars  in  the  heavens  ;  thus  exhibiting  all  the  ftars  at  that 
time  vifible  above  the  horizon. 
From  thj^fe'dat^  the  following  problems  may  be  folved, 

PRQBLEM    I. 

Required  the  time  of  riling,  pafiage  over  the  meridian,  and 
fetting,  of  the  ftar  Regulus,  on  the  6th  of  Jan.  1805,  in  lat.  52^ 
north  ? 

Firft,  elevate  the  pole  as  many  degrees  above  the  horizon  as 
correfpond  with  the  given  latitude,  which,  in  this  inftance,  is  52^ 
north  :  then  look  in  the  horison  for  the  day  of  the  month,  which 
is  the  6th  of  Jan.  oppofite  to  which  ftaads  16^  of  Capricorn ;  find 
16^  of  Capricorn  on  the  ecliptic,  and  bring  it  to  the  eaftern  iide 
of  the  brazen  meridian  ;  fet  the  hour  index  to  the  upper  twelve  ; 
then,  by  turning  the  globe  round,  you  will  find  the  ftar  Regulus 
rifes  at  a  i}uarter  before  eight  in  the  afternoon,  cooies  to  the  meri* 
dian  at  a  quarter  before  three  in  the  morning,  and  fets  at  a  quarter 
before  ten  in  the  forenoon. 

PROBLEM    IL 

Required  the  altitude  and  azimuth  of  the  ftar  Regulus,  at  eleven 
o'clock  in  the  afternoon  of  the  6th  of  January  ? 

The  fun's  place  being  brought  to  the  brazen  meridian,  as'before, 
and  the  hour  index  fet  at  twelve ;  fcrew  the  quadrant  of  altitude 
in  the  zenith,  or  over  52^,  counted  on  the  brazen  meridian^  from 
the  equinodial ;  turn  the  globe  to  the  weft  ward,  till  the  hour 
ind^x  points  to  eleven  \  then  lay  the  quadrant  pf  altitude  over 

;he 
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the  centre  of  the  ftar,  and  you  will  find  its  altitude^  counted  on 
the  graduated  edge  of  the  quadrant^  30*^,  and  its  azimuth  18°  eaft, 
foutherly  s  that  is,  loS^,  reckoned  from  the  north  point  of  the 
compafs* 

Thus  may  the  time  of  rifing,  paflage  over  the  meridian^  and 
fetting,  of  any  flar,  together  with  its  altitude  and  azimuth,  be 
found.  But  as  (hips  are  feldom  provided  with  globes,  we  &all 
endeavour  to  work  fuch  problems  as  are  neteflary  for  feamen  to 
know,  by  the  plans  fubjoined  to  this  17th  edition. 

The  nril  plan  divides  the  celeftial  globe  into  two  equal  parts, 
the  northern  and  the  fouthern  hemifphere,  extending  from  the 
equinoctial  to  each  pole.  Upon  the  equinoctial  is  marked  in  time 
and  degrees,  the  right  afceniion,  beginning  at  the  ArQ:  point  of 
Aries,  and  reckoning  to  the  eaftward,  including  360^,  or  24 
hours. 

The  declination  is  reckoned  in  degrees,  beginning  at  theequi- 
nodial,  and  counting  towards  each  pole,  ending  at  90^. 

The  ecliptic  begins  alfo  at  the  firft  point  of  Aries,  and  ends  at 
Libra,  extending  in  the  northern  hemifphere  nearly  23''  28'.  The 
other  part  of  i^  begins  at  Libra,  extends  nearly  23°  28'  foutherly, 
and  ends  at  Aries  again.  On  this  circle  are  marked  the  twelve 
iigns  of  the  zodiac,  in  which  may  be  found  the  fun's  place  for 
every  day  in  the  year,  From  this  it  is  clear,  any  flar  may  be 
found,  whofe  right  afceniion  and  declination  are  known. 

EXAMPLE   L 

Required  to  find  the  flar.Regulus  ? 

Enter  Table  XV.  where  you  will  find  the  flar's  right  afccnfion 
is  149**  30'  15",  and  declination  12*54'  38"  N.  nearly. 

Lay  a  ruler  from  the  pole  over  the  right  afcenfion  ;  take  thp 
declination  in  your  compailes,  and  fet  it  off  by  the  Mc  of  the 
ruler  from  the  equino£tial,  and  that  will  gfve  the  place  of  the  (lar 
required. 

EXAMPLE  IL 

Required  to  find  the  fbr  Aldebaran  ? 

Enter  Table  XV,  where  you  will  find  the  ftar's  right  afcenfion 
is  66*  12',  and  declination  16**  6'  35"  N.  nearly.' 

Lay  a  ruler  from  the  pole  dver  the  right  afcenfion ;  take  the  de- 
clination in  your  compafTes,  and  fet  it  on  by  the  fide  of  the  ruler 
from  the  equinoSial,  and  that  will  give  the  place  of  the  &?lv 
xequired. 

EXAMPLE.  IIL 

Required  to  find  the  flar  Antares  i 

In  Tab.  XV.  before  directed,  find  the  flar's  right  afcenfion  and 
declination,  which  in  this  inflance  is  244^  22'  45''  right  afcenfion, 
and  declination  25*  59'  if^.  nearly. 

Lay  a  ruler  from  the  pole  over  the  right  afcenfion  ;  take  the  de- 
clination in  your  compafles ;  f<;t  it  off  along  the  ruler  from  the 
equinoctial,  and  it  will  give  th^  ftar's  place  as  required. 

This 
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This  proj^£)ioft  of  the  celeftial  gloW  tfpon  the  plane  of  tA<f 
equator,  is  fuftcient  for  the  purpofe  of  finding  the  ftars  in  either 
hemifphere,  ind^ptfndertt  of  the  other.  But  as  k  may  in  many 
infiances  be  neceffary  to  trace  the  relative  fttuation  of  the  ftars  irt 
both  hcmifphefcs,  another  plan  ♦las  been  futjoinea,'  W'hich,  it  is 
trufted,  will,  together  wfth  the  foregoing  oiie>  anfwrer  ever^ 
fitaatton  the  marinei*  may  find  himfelf  in^ 

As  it  is  very  difficult  to  hy  down  a  fpheffe  On  a  plane',  the  fol-^ 
lowing  method  has  been  fuggefted:  that  is,  by  laying  down  the 
equino3ial  on  a  plane,  and  the  hour  circles  extended  in  the  fame 
proportion  as  the  degrees  on  the  cqurnodial,  having  the  diftanc6 
both  to  the  north  and  ibuth  ejtpanded  fa  as  to  correfpond  nearly 
with  thofe  circles  upon  the  globe  itfelf,  by  which  nieans  the  riglTt 
afcenfion  and  declination  will  cut  each  other  at  right  afngles ;  the 
firft  reckoned  from  the  firft  point  of  Aries,  and  the  latter  ffotA 
the  cquinodtial,  either  north  or  fouth,  having  the  ^liptic  hid  down 
as  in  the  former  plan.  This  plan  being  laid  flat,  pointmg  N.  S\ 
E.  W.  will  (hew  the  face  of  the  heavens.  The  right  afcenfion 
and  declination  of  a  flar  being  given,  it  may  eafily  be  found  by 
laying  a  ruler  over  the  right  afcenfion,  and  taking  the  degree  of 
declination  in  the  coiupaflTes,  and  laying  it  ofF  from  the  equrnoc* 
tial  alongfide  the  ruler.  To  prove  which,  let  us  make  ufe  of 
the  firfl:  of  the  three  foregoing  examples.  I  hus,  by  layrng  * 
ruUr  over  the  right  afcenfion  of  Regulus,  which  is  14^  30'  15", 
and  taking  the  declination  12^  54' 38'' N.  in  yoar  compafles,  and 
laying  it  ofFby  the  ruler,  counting  from  the  equinoctial,  you  will 
have  the  flar's  place  as  required.  Any  other  ftar  may  be  found  by 
the  fame  method. 

The  right  afcenfion  in  thefe  examples  is  given  in  degrees,  but 
Unay  eafily  be  converted  into  time  by  Tab.  XVI. 

SomipraSi'ical  Direciions  for  knowing  the  Stars, 
Having  fhewn  how  to  find  the  ftars  by  their  right  afcenfion 
and  declination,  we  fhall  next  proceed  to  fhew  how  they  may  be 
known  by  their  mutual  bearings  and  diftances  from  each  other. 
It  was  judged  better  adapted  to  the  prattice  of  feamen,  to  enable 
them  to  know  the  ftars  from  which  the  moon's  diftance  is  com- 
puted in  the  Nautical  Almanack,  to  give  the  bearings  and  diftances 
of  the  brighteft  ftars  furrounding  each  of  them,  than  by  following 
the  ufual  method  of  delineating  the  conftellations,  which  are  ar- 
bitrary appellations,  there  being  no  marks  in  the  heavens  bearing 
any  refcmblance  to  the  forms  in  which  they  are  ufually  exhibited, 
ift.  Required  to  know  the  ftar  a  Arietis,  Jan.  6,  1806  ? 
By  the  foregoing  rules  I  find  that  a  Arietis  comes  to  the  meri- 
dian at  7  h.  II  m.  afternoon;  and  to  be  certain  of  this,  I  take  his 
altitude,  and  find  it  correfpond  with  my  latitude,  as  before  directed^. 
For  further  conviilion,  I  find  the  bright  ftar  Algol,  bearing  N.  E*. 
by  N.  diftant  about  23^;  the  ftar  Menkar^  S.  E.  by  S:  dri^ant 
about  26®;  the  ftar  Miradi,  N.  W.  by  W.  ii*;  and  the  ftar 
Shedir,  N.  N.  W,  38°}  as  exhibited  by  dotted  lines  on  the  plan. 

2d,  Re- 
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2d.  Required  to  know  the  ftar  Aldebaran,  Nov.  25,  1806  ? 
By  the  foregoing  rules,  I  find  that  the  liar  Aldcbaran  comes  tq 
the  meridian  at  o  h.  2  m.  48  f.  in  the  morning.  For  further  fatis- 
faclion,  I  compare  his  altitude  with  my  latitude;  and  further,  I 
find  the  ftar  Capella  bearing  N.  by  E.  ^  E.  diltant  about  30®;  Be* 
telgeux,  E.S.E.  29^;  Bellatrix,  S.  E.  i  £.  21°  i  and  Pleiades,  W. 
N.W.  I6^ 

3d.  To  know  the  ftar  Pollux*  Find  the  time  of  his  coming 
to  the  meridian  as  before,  when  you  will  fee  the  following  ftars, 
viz.  Acubens,  bearing  S.  E,  eafterly,  diftant  28°i  Procyon  S.  23^ ; 
and  Caftor  N.  W.  by  W.  5^ 

4th.  To  know  the  ftar  Regulus.  Find  the  time  of  his  cul- 
minating, as  before  ;  and  further,  you  will  fee  the  two  ftars  in 
the  conftellation  of  the  Great  Bear,  called  the  Pointers,  in  the  fol- 
lowing bearings,  viz,  the  Lower  Pointer,  N.  by  E.  46® ;  Dubhe, 
or  the  Upper  Pointer,  N.  i  E.  51° — N.  B.  A  line  drawn  direct- 
ly through  the  Pointers  leads  within  a  degree  of  the  north  pole  ftar. 
5th.  To  know  the  ftar  Virgin's  Spike.  Find  the  time  of  her 
culminating;  and  further,  you  will  fee  the  ftar  marked  r/,  in  the 
conftellation  of  the  Crofs,  bearing  S.  by  W.  diftant  about  53°  ; 
and  a  bright  ftar  amongft  the  Oars,  marked  jS,  bearing  S.S.  W.  7 1*. 
6th.  To  know  the  ftar  Antares.  Find  the  time  of  his  culmi- 
nating, as  before ;  and  further,  you  will  fee  the  ftar  Zubenelg, 
bcariflg  N,  W.  by  W.  29° ;  and  Zubenefch,  W.  by  N  .  i  N.  30^ 

7th.  To  know  the  ftar  Altair,  or  a  Aquilae.  Find  the  time  of 
his  coming  to  the  meridian,  as  before  directed  5  and  further,  you 
will  fee  the  ftar  Lyra,  bearing  N.  N  W.  wefterly,  diftant  about 
36°;  and  Ras  Alagus,  W.  by  N.  46%  Ras  Aigethi,  W.  by  N. 
northerly,  52''. 

8th.  To  know  the  ftar  Fomalhaut,  in  the  mouth  of  the  Southern 
Fifti.  Find  the  time  of  his  coming  to  the  meridian,  as  before  di-*" 
rented ;  and  further,  you  will  fee  the  bright  ftar  in  the  tail  of  the 
Whale,  marked  0,  bearing  F.  N.  E.  32°;  Achernar,  S,  E.  by  S. 
41^;  and  a  ftar  in  the  preceding  wing  of  the.  Crane,  marked  <?, 
bearing  S.  S.  W.  21*^. 

gth,  1  he  ftar  Markab,  or  »  Pcgafi,  will  be  known  by  finding 
the  time  of  his  culminating,  as  before  ;  and  further,  you  will  fee 
the  ftar  Dcnib,  bearing  N.  W.  by  N.  46**  j  Alderaimin,  N.  by  W. 
i  W.^55°;  and  Scheat,  N.  13^ 

The  bearing  and  diftanpe  of  a  great  number  of  the  principal  ftars 
are  here  given,  making  thofe  from  which  the  moon's  diftance  is 
computed  in  the  Nautical  Almanack  fevcrally  the  focus.  Thefe 
directions  may  with  eafc  be  reduced  to  pradice,  by  taking  the 
diftance  with  a  fextant  or  quadrant,  and  the  bearing  by  the  com* 
paf<,  allowing  the  variation. 

Obferving  thefe  rules  will,  in  a  fliort  time,  render  ifeamen  ex- 
j^ert  in  knowing  the  principal  fixed  ftuns. 

N.  B.  The  method  of  knowing  the  planets  is  given  after 
TablpXIX. 

E  c  ^  '^^ 
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TO  FIND  THE  APPARENT  TIME,  AND  THEREBY  RECULATH 

THE  GOING  OF  THE  WATCH. 


IT  is  neceflary  here  to  premife,  that  there  arc  tliree  dividons 
of  time  in  ufe^  the  Civil,  the  Aftronomical,  and  the  Nau^ 
tical.  1  he  Civil  day  begins  at  midnight^  and  ends  at  the  mid- 
night following,  being  divided  into  two  equal  parts  pf  I2  hours 
each;  the  firft  12  being  marked  A. M.  that  is,  ante  meridiem,  or 
before  noon;  the  latter  12,  P.M.  that  is,  poft  meridiem^  or  af * 
ternoon.     1  his  divifion  of  time  is  moft  generally  ufed. 

The  Aftronomical  Day,  fo  called  from  its  being  ufed  by  aftro- 
nomers,  begins  at  the  noon  of  the  civil  day,  and  continues  to  the 
noon  of  the  civil  day  following  (the  hours  being  counted  in  re- 
gular fucceflion  from  i  to  24)  fo  that  the  firft  part  of  the  aftrono- 
mical day  is  the  laft  part  of  the  civil  day;  and  the  laft  part  of  the 
aftronomical  day  includes  the  firft  part  of  the  civil  day  following. 

The  Nautical  Day,  in  ufe  amohgft  feamen,  is,  in  one  refpeft, 
the  direft  reverfe  of  the  aftronomical  day,  as  it  ends  when  the 
aftronomical  day  begins.  This  it  has  in  common  with  the  civil 
day,  that  it  is  divided  into  two  equal  parts  of  12  hours  each,  but 
the  firft  twelve  hours  are  marked  P.M.  and  the  latter  12  A  M. 
An  example  will  beft  illuftrate  this.  By  the  fea  reckoning,  Tuef- 
day  begins  immediately  after  meridian  on  Monday;  all  occur- 
rences happening  from  Monday  noon  to  midnight,  though  the 
fiift  part  of  Tuefday  by  the  nautical  reckoning,  are  marked  as 
happening  at  fuch  an  hour  P.  M. ;  and  all  occurrences  happening 
from  midnight  to  Tuefday  noon,  are  marked  as  happening  at  fuch 
an  hour  A.M.  Thus  it  appears  that  the  hours  in  the  nautical  day 
are  regulated  by  the  civil  day,  but  the  nautical  day  itfelf  begins 
12  hours  before  the  civil  day.  I  have  been  the  more  explicii  on 
this  fubjec^,  as  I  do  not  remember  to  have  feen  it  clearly  eluci- 
dated in  any  book  of  navigation  extant.  From  what  has  been 
faid,  it  will  appear,  that  the  tioon  of  the  civil  day,  the  beginning 
of  the  aftronomical  day,  and  the  end  of  the  nautical  day,  take 
.  place  at  the  fame  time. 

The  different  kinds  of  time  are  two,  mean  and  apparent. 
Mean  time  is  that  ftiewn  by  a  clock  or  watch,  regulated  to  mean 
folar  time.  Apparent  time  is  reckoned  from  the  paffage  of  the 
fun  over  the  meridian  of  any  place.  Mean  and  apparent  time  will 
fometimes  differ  from  each  other  near  a  quarter  of  an  hour,  owing 
to  the  irregularity  of  the  earth  in  her  orbit,  or  the  variation  in  the 
inclination  of  her  axif^.  This  difference  is  cal  ed  the  equation  of 
time,  arid  is  contained  in  page  2,  in  the  Nau.  Aim.  It  is  only 
requifite  to  take  notice  of  it  in  determining  the  longitude  by  a 
time-keep  r,  but ,  not  in  any  other  nautical  obfervation,  as  th« 
calcMUtfons  in  ^hc  ^^u.  Aim.  are  adapted  to  apparent  tim^t 
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To  find  the  apparent  Time  by  equal  Altitudes  of  the  Sun, 

Take  the  fun's  altitude  at  any  convenient  time  in  the  forenoon, 
3)  3>  4>  or  5  hours  diiiant  from  the  meridian;  fet  down  the  alti- 
tude with  the  correfponding  time  by  watch  exa£lly ;  fet  the  index 
to  the  fame  altitude,  and  wait  till  the  fun  comes  to  that  altitude  in 
the  afternoon;  note  the  time  by  watch;  half  the  fum  of  thefe 
two  times  is  the  apparent  time  ihewn  by  the  clock  or  watch,  when 
the  fun  was  on  the  meridian  of  that  place.  But  it  muft  here  be 
obferved,  that  if  the  change  of  declination  be  confiderable  during 
the  elapfed  time,  it  muft  be  allowed  for,  by  adding  the  difference 
to,  or  fubtrading  it  from,  the  fecond  altitude,  according  as  it  is 
increafing  or  decreafing.  Left  that  an  altitude  taken  in  the  fore* 
noon,  cannot,  by  the  interpofition  of  the  clouds,  have  a  corre- 
fponding one  in  the  afternoon,  it  is  advifeable  to  take  feveral  in 
the  forenoon,  in  order  to  fecure  a  correfponding  one  in  the  after* 
noon.  And  if  feveral  equal  altitudes  can  be  taken  on  both  fides 
of  the  meridian,  it  will  be  beft  to  find  the  noons  for  each  pair, 
and  the  mean  of  all  the  noons  thus  found,  for  the  true  noon. 

EXAMPLES. 


May  20,  1806,  fuppofe  that  at 
8  h.  40  m.  in  the  forenoon,  and 
3  h.  16  m.  afternoon,  by  watch, 
the  fun  had  equal  altitudes,  and 
the  going  of  the  watch  be  re- 
quired  ? 


Add  together 


£^gives  noon  per  watch 
True  noon 


H.    M. 

12  o 
8  40 
3  16 

2)23  56 


March  18,  1806,  fuppofe  zt 
8  h.  1 1  m.  foren.  and  at  3  h. 
58  m.  32f.  aftern.  you  have  equal 
altitudes  of  the  fun.  Required 
the  going  of  the  watch  ? 

1  he  diftance  of  the  time  from 
noon  when  the  iirft  alt.  was  taken, 
is  3  h.  49  m.,  and  the  daily  de- 
creafe  of  decl.  at  this  time  is 
23'  43"  =  1423'',  which,  multi- 
plied by  the  number  correfpond- 
ing to  3  h.  49  m.  (T.  XV. II.) 
cut  ofF  four  figures  to  the  right 
hand,  leaves  453'' =7'  33''. 

Hence  the  index  of  the  qua- 
drant muft  be  fet  7'  33''  forward 
on  the  arch,  to  correfpond  with 
the  morn.  alt.  whence  the  watch 
will  be  found  4*46"  too  faft. 

Here  it  is  fuppofed  that  the  fhip  is  lying  too,  or  makes  no  way 
through  the  water;  but  if  (he  is  failing  to  or  from  the  fun,  proper 
allowance  muft  be  made  for  her  run  during  the  elapfed  time. 

To  find  the  apparent  Time  by  the  Sun^s  Altitude. 

Find  the  (hip's  latitude  and  longitude  by  account,  at  the  time  of 
obfervation,  by  carrying  the  reckoning  forward  to  that  time. 

With  a  quadrant  well  adjufted,  take  the  altitude  of  the  CvicCs 
lower  limb. 

E  c  2 


'rue  noon 
Watch  flow 


II 


58 
o 
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Take  the  difFercnce  between  the  femi-diameter  and  dip  of  the 
horizon,  and  add  it  to  the  obfiirved  altitude;  the  fum  will.be  the 
fun's  apparent  altitude. 

Take  the  difference  between  the  fun's  ;efra£lion  and  parallax 
in  altitude,  and  fubtrad  it  from  the  apparent  altitude ;  the  re- 
mainder will  be  the  true  altitude  of  the  fua's  centre ;  hence  the 
true  zenith  diilance. 

Turn  the  (hip's  longitude  into  time,  and  either  fubtrafi  it  from, 
or  add  it  to,  the  time  per  watch,  according  as  it  is  eaft  or  weft ; 
the  fum  or  difference  will  be  the  reduced  or  fuppofed  time  at  the 
place  of  obfervation. 

Look  }n  the  Nautical  Almanack,  page  2  of  the  months  for  the 
iiin's  declination  on  the  noon  immediately  preceding,  and  the  noon 
immediately  following  the  reduced  time,  and  find  their  differ* 
ence. 

With  half  the  reduced  time  take  out  the  number  (T.  XVIII.) 
correfponding  tathe  hours  at  top  and  minutes  in  the  lettrhand  co- 
lumn, with' which  multiply  the  diffl  of  decl.  cutoflF  font  figures 
from  the  right  hand  of  the  produft,  the  remainder  is  the  correc- 
tion to  be  added  or  fubtrafted  according  as  the  decl.  is  increafingor 
decreafing  the  refult  is  the  decl.  or  reduced  time  at  the  (hip ;  with 
this  decl.  find  the  polar  diflance ;  then  add  together  the  zen.  difl. 
CO- l^t.  and  polar  diil   into  one  fum. 

From  half  this  fum  fubtraft  the  zenith  diftance,  noting  the  half 
fum  and  remainder ;  then  add  together, 

The  log.  co-fecant  of  the  comp.  of  the  lat.      1  ' 

The  log.  co-fecant  of  the  polar  diftance,  (  Rejefting  their 

The  log.  fine  of  the  half-fum,  and  j       indices. 

The  log.  fine  of  the  difference  into  one  fum,  J 

Find  the  log.  fine  of  half  the  fum  of  the  four  logarithms,  which 
being  doubled,  and  brought  into  time,  as  before,  will  give  the 
time  from  the  midnight  before  the  altitude  was  taken. 

Half  the  fum  of  thefe  four  logarithms  will  give  the  log.  co-fine 
of  half  the  hour  angle,  which  being  doubled  and  turned  into  time, 
by  allowing  fifteen  degrees  for  every  hour,  &c.  or  more  briefly 
by  the  table,  will  give  the  true  time,  if  the  altitude  was  taken  in 
the  afternoon  ;  but  if  in  the  forenoon,  its  complement  to  24  hours 
will  be  the  true  time,  reckoned  from  the  preceding,  or  noon 
before. 

NoT£. — The  refradion  is  found  in  Table  VII  of  this  book; 
The  dip  of  the  horizon,  Table  VIII.  in  ditto; 
The  fun's  parallax  in  alt.  Table  IX.  in  ditto; 
The  fun's  declination  in  page  2,  of  the  month ;  and^ 
The  fun's  femi-di.  in  page  3,  of  the  month,  ia  the 
Nautical  Almanack. 

EXAMPLE  I. 

Suppofc,  on  the  7th  May,  1806,  at  5  h.  30  m.  32  f  P.  M.  per 
watch,  ia  lat.  39^  54' N.  and  Ion*  JS^'So'  weft  of  Greenwich,  by 

account), 
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account,  the  altitude  of  the  fun's  lower  limb  (hould  be  found  to  be 
15°  45'i  ^^  ^J^  being  18  feet  above  the  furface  of  the  fea,  and 
the  true  apparent  time  when  the  observation  was  made  were  re- 
quired? 


Obf.  alt.  fun's  LI.     15*45'  <^ 
Ap.  alt.  fun's  1 1.     15  56  48 

Lat*         -    .  • 

Cot  lat*         •           * 

Sun's  dec!.  May  7th 

Dit|o        -          8th 

• 

Di£  in  24  hoars 

i^'33*X.3*«4g»W8                5  46 
Sun*s  decL  7th  May    -      16  46    5 

True  dec.  for  Ion.  and  time  16  51'  31 

90    0    0 

39' 54'    0" 
90    0    0 

50    6    0 

16  41  56M. 
16  58  a9>r. 

Sun's  true  alt. 
^enith  dift. 

15  53  39 
90    0    0 

74      6   21 

0  i6-3j 

Time  at  fliip 
Long.W.iatimt 

it..    AI.     8« 

5  30  3» 
+  a  »»    0 

Reduced  time 

7  5»  3» 

Polar  dift.            -             73     8  29 

• 

-  •-     -     Co.  fee.  I  .     ,•  f     •.      •  ■ 
.    .    -    Co. fee.  J.     'ff"^-    . 

Log.  fine 

Log.  fine         «        -        . 
Sum  4  log.  .         -          - 
)g,  co-fi.  §  Hwary  angle         - 

1  time         .         . 
Time  at  Ihip  per  watch 

Watch  flow            -        -        -        . 

Co.  lat. 
Polar  dift. 
Zen.  dift. 

50    6    0 
74    6  21 

•      o,it5n 
0,0190s 

Sum                  a' 

5  Sum 
Zen.  dift. 

)i97  ao  50 

98  40  15 
74    6  ai 

9^99500 

Remainder  - 

M  34    4 

41  34.-0  Ic 
2 

9,61885 
^)  19,74804 

9,8740* 

Hour  airglc 

83     8    0  ir 

-      5  3a  3* 

5  30  3* 

9 

0     a     0 

Note. — By  turning  the  long.  W.  into  time,  and  adding  it  to 
the  time  at  the  ihip,  gives  the  reduced  time,  7  h.  52  m,  32  f,  and 
the  difference  of  declination  between  the  7th  and  8th  of  May,  is 
16'  33''  zz  993''j  which  multiplied  by  3282,  a  number  found  in  T. 
XVIII.  correfponding  to  3h.  56  m.  16  f.  half  the  reduced  timt 
from  the  produft ;  cut  off  four  figures  from  the  right,  the  remaindc^c 
5'  26''  is  the  corredbion  to  be  added  to  the  dec.  for  May  7,  gives 
the  true  declination  at  the  reduced  time.  Or  it  may  be  worked 
thus:  * 

As       iih.         r=     144001.*    »•     Log.  6,84164  CO.  ar. 
]s  to  lb'  29"       =       989"        .«     Log.  2,99695 
So  is  7h,52m.32'':=      47^ni*9S33    Log.  2,67444. 

T«       32S"»9    =    5' 2*"       "    Log.  ^itr>l 
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Note.— If  the  reduced  time  be  any  even  part  of  24,  as  f,  }, 
^,  &c.  take  fuch  aliquot  part  of  the  daily  difF.  of  decl.  and  apply 
it  to  the  decl.  of  the  laft  noon ;  the  fum  or  diff.  will  be  the  true 
decl.  at  reduced  time. 

EXAMPLE  II. 

Suppofe  that  in  the  forenoon,  or  A.M.  on  the  loth  Of  October, 
1806,  in  lat.  51*  30'  N.  and  long.  52**  E.  the  alt.  of  the  fun's  lower 
limb  fhould  be  found  a^s  under,  the  eye  being  18  feet  above  the 
furface  of  the  fea,  and  the  true  apparent  time  of  the  day  were 
required  ? 

H.  M.  Alt. 

20  14        I2''28'  Lat. 

20  19        13  20 

20  30        14  51  

■    ■  ■  Co.  lat.        -        38  30    o 


51^30'   0'' 
90    o    0 


3}6i    3        40  39 


Mean 


20  21 


Lon.E.int.—  3  28 
Red.  T.  1653 


Sun's  dec.  Oft.  9th  6    6  25S. 
13  33    Ditto  loth     6  29  17  S. 

DifF.  in  24  hours    o  22  52 
S.'sfcm.  le's"?  n-ff  j.n  „  r„  »»'5a"x ,7042 gives  16    6 

Ap.  alt  »3  4+  59  Tr.dec.for  Ion.  &t,6  22  31 

vil"'    ^o1'>iff.-o    3    39  90    o    o 


Sun's  true  alt. 


Zenith  dift. 
Co- lat. 
F.  dift. 

Sum 

i  Sum 

Zenith  dift. 

Remainder 


13  41  20  Polar  dift. 
90    o    o 


96  22  2^ 


76  ]8  40 

38  30    o  Co-fee.  I J  f      J  C  0,2058s 
96  22  31  Co-fee.  r^*^*"^^"*  10,00270 


2)211  11  II 


^05  35  35  Log.  fine 
76  18  40 

29  16  55  Logb  fine 


9)9837 « 


9,68940 


Sum  4  log.        2)19,88166 
60  39  log.  fine  I  hor.  angle  9,94033 

2 


Hour  angle    '    121  18 


THE  TIMS  AT   SB  A.  12^ 


H.    M.    S. 


Houraiigle  X2i  iS       in  time  from  laft  mid.8     5  12 

Time  per  watch     8  2i     o 


Watch  fall  015  48 

As  the  time  is  before  noon,  the  fine  of  half  the  fum  of  the  logs, 
is  taken  and  doubled,  which  gives  the  hour  angle,  reckoned  from 
the  Jaft  midnight ;  for  there  feems  to  be  no  neceffity  for  taking  the 
co.fineof  half  the  four  logs,  unlefs  the  obfervation  be  made  in 
the  afternoon* 

Anether  Method  of  finding  the  apparent  Time. 

RULE. 

When  the  fun  or  ftar's  declination'  and  complement  of  latitude 
are  both  north,  or  both  fouth,  their  fum*,  but  if  one  be  north,  and 
the  other  fouth,  their  difFerence  is  the  meridian  altitude. 

From  the  natural  fine  of  the  fun  or  ftar's  meridian  altitude,  fub* 
traift  the  natural  fine  of  the  true  altitude. 

Then,  the  futn  of  the  log.  co-fee.  of  the  comp.  of  the  la^.  the 
log.  fee.  of  the  fun  or  ftars  decl.  rejeAing  their  indices,  and  the 
log.  of  the  difference  of  the  natural  fines  being  found  in  the  co-- 
lumn  of  rifing,  the  hours,  minutes,  and  feconds  correfponding  to 
it,  will  be  the  true  time  from  the  noon  when  the  altitude  was 
taken.  We  (hall  work  the  two  foregoing  examples  by  this  method*. 

EXAMPLE  I. 

Co-latitude     50**  6'    o"  N.        Log.  co-fcc.^  0,1^1511 

leis.  rad. 


.  co-icc,^ 
•  fee.      3 


Sun*$  decl.       16  51  30  N.        Log.  fee.      )  0,01908 

Meridian  alt.  66  57  30  N,  fine  92022 

True  alt.         '5  5i  39  '        N.fine  27386 

Diff.  nat.  fines  64636  Its  log.     4,8104.7 

In  col.  of  rifing  gives  true  time  5h.  32'  30"  theapp.  t 

time  P.  M.  of  the  given  day  diiFcring  2''  from  the  >    4,94466 
other  method*  ) 

EXAMPLE  IL 

Co-latitude      38^30'    o"  N.        Log.  co-fec.  J  0,20585 

lefs  rad. 


.  co-fec.  1 
•  fee.      3 


Sun's  decl!  627578,  Log.  fee.      3  0,00277 

Meridian  alt.   32     2     3  N.  fine  53042 

True  alt.        13  41  20  N.fine  23665 

DiflF  nat.  fines  29377     Its  log.  .4,46803 

4,67662 

*  If  the  fum  eicecds  90^  fu«)trad  xi  from  zSo",  and  tfiff  remainder  ^Ul  \kt.\\>fc 
Sftfridian  aliUudc^ 


NSW  METHOD  OF  FINDING 

Correfponding  to  3h.  53'  18'',  the  apparent  time  from  noon, 
which  rubtra£led  from  12,  leaves  8h.  6'  42",  the  apparent  time  on 
the  morning  obfervation. 

A  ^uejiionfor  Exercife. 

At  fea,  April  18,  1806,  in  lat.  45°  37'N,  and  Ion.  50*  19' W. 
frbmCirecnwich,  at  4  h.  10'  30",  P,  M.  per  watch,  thie  alt.. of  the 
fun*s  lower  limb  was  found  25®  20'  30",  the  eye  of  the  obferver 
being  20  feet  above  the  furface  of  the  fea«  Required  the  apparent 
lime  of  obfervation  i 

Jnfwer^ 

H.    M.    S. 

True  time        4  17  40 
Ship's  time       4  20  30 

Watch  too  faft  o    2  50 


To  find  the  apparent  Time  by  the  Altitude  of  a  fixed  Star. 

Correfl:  the  obferved  altitude  for  the  dip  and  refra<3ion. 

Find  the  (hip's  latitude  by  account,  at  the  time  of  <  bfervation. 

Find  the  ftar's  right  afcenfion  and  declination  in  T.  XV. 

From  half  the  fum  of  the  ^^enith  diftance,  co-latitude,  and  polar 
diftance,  fubtrad  the  abemtli^ftance,  noting  the  half  fum  and  re- 
mainder. 

Then  half  the  fum  of  the  log.  co-fee.  of  co-latitude ;  log.  co-fee. 
of  polar  diftance ;  log.  fine  of  the  half  fum;  and  the  log.  fine  of 
the  remainder  will  be  the  log.  co-fine  of  half-hour  angle,-  and  when 
doubled,  you  will  have  the  hour  angle.  Turn  this  hour  angle  into 
time,  and  apply  it  to  the  ftar's  right  afcenfion  by  fubtra6ting  it 
when  the  ftar  is  eaft  of  the  meridian,  or  adding  it  when  it  is  weft 
of  the  meridian,  their  fum  or  difference  will  be  the  right  afcenfion 
of  the  mid- heaven,  or  meridian. 

From  the  right  afcenfion  of  the  meridian  (increafed  by  24  if 
neceffary)  fubtrafi  the  fun*s  right  afcenfion  the  preceding  noon 
at  Greenwich,  taken  from  page  2d  of  the  month  in  the  Nautical 
Almanack,  the  remainder  will  be  the  apparent  time  at  (hip  nearly^ 

To  this  time  apply  ^he  longitude  of  the  (hip  from  Greenwich 
turned  into  time,  by  adding  it  when  it  is  weft,  or  fubtrafting  it 
wh^n  it  is  eaft,  the  fum  or  difference  will  be  the  apparent  time  of 
the  obfervation  nearly  by  the  meridian  of  Greenwich. 

Then  the  daily  variation  of  the  fun's  right  afcenfion,  multiplied 
by  a  number  in  T.  XVIII.  correfponding  to  half  the  app.  time, 
cut  oft"  four  figures  from  the  right  hand,  the  remainder  is  a  number 
of  minutes  and  feconds,  which,  fubtrailed  from  the  above  time, 
{eaves  the  correct  app.  time  at  (hip. 

EXAMPLE  1. 

Suppofeort  S<fpt.  7,/i8o6,  in  lat.  7^45'  fouth,  and  Ion.  30®  18' 
eaft  of  Greenwich,  the  altitude  of  the  ftar  Procyon,  being  then 
eaft  of  the  meridian,  Ihould  be  28*^  16',  and  the  eye  18  feet  above 
tb^  (#rfaQ^  gf  th^  fiSii» .  I^6wir«d  -thc.triie  tiin«  { 

Star^ 


Star's  obf.  alt. 
Rcf.  i' 46'' I  Sum 
Dip.  443 

Star's  true  alt. 

90^    o'  0'' 
Lat.       7    45  o 


THE  TIME  AT  SBA, 

aS**  16'    o" 
-     5  SO 


90*  o     o'' 
Sur'sdec.  1806  5*  43' 36''!^. 


28  10   10 


Pol.  djft. 


95  43  36 

90^   c'   QfJ 
Alt.         28  10  10 


Co-lat, 
Polar  dift. 
Zen.  dift. 


82M5'    d' 

95  43  36 
61  49  50 


Zen.  dift.  6  f  49  59 
Co-fee.  0,00399 

Co-fee.  0,002 1 8 


Sum  2)239  48  zb 


Halffum       119  54  I J 
Zen.  dift.       61  49  50 


Rem. 


58    4  23 


Sine 


Sine 


9*93787 


9,92877 


|H<  30*^15'  20'' 

2 

■^^      H.   M.    S. 


Sum  4  logs.     2)19,87281 
Co-fine  9>93640 


H,   M.   s. 


Ho.ang.6o  30  40=    423     S.'s  right afc  Sept.  7,  ii     i  32 

Ditto  Do,S,  II    5     9 


•— ^»-^^^ 


Star's  Mght  afcenfion    7  29     8 

Right  afcen.  of  mer,    3  27     5 
Increafed  by  24    o    o 


Daily  difference 
3,3j5  X  ,6009  gives 


'*— ^ 


27  27     5    Time  at  Chip 
S.'s  right  afc.  at  noon  1 1     1  32'    Cor,  fubtra^ed 


Time  at  fhip  nearly  16  25  33     True  tjmc 
Ship's  Ion.  30«  18' E. 

in  time  %     i   ia 

After  midnight 


•"^^^"■— ^ 


■  II     [»*.      II     nil   ■ 

0    3  36 
2  10 

16  25  33 

o    2  10 

16  23  23 
12    o    o 

4  ^3  23 


Ti.atGreenw.nearlyi4  24  21 

EXAMPLE  II.  - 

Suppofe,  on  Apriri4,  1 806,  in  lat.  48^  56'  N.  Ion.  66^  W.  the 
obferved  alt.  of  Aldebaran,  when,  weft  of  the  meridian,  fhould  be 
22^  24'  29",  the  height  of  the  obferver's  eye  21  feet  above  the  fur* 
^ice  of  the  fea.     Required  the  true  apparent  time  at  ibip  ? 
Obf  aU.ftar  A  ldcbar.^2*'  24'  29" 

gf  ^^  f  if  }  Sum  w     6   39    Star's  dec.  1806    l6^  6^  ^S^ 
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-H,  M.  a. 


Starts  true  alt.  2Z  17  50    Star's  ri^ht  afc.  1806     4  24.  48 
90®    o'  o"  90®   o'   o*'  90^  o**  o» 

Lat.     48    56   o  Dec.  16    6  35  Alt.  az  17  50 

4  Polar  dift.  73  53  25  Zen.  dift,  67  4^1  IQ 

Co-lat.  41     40  Co- fee.  0,18248 

Pol.dif.  73  53  25  Co-fee.  0,01740 
Z5n.dif.67  42  IQ  »  ^ 


■w 


Dailjr  difference    o     3  41 


.Sum2)|82  39  35 

f  Sum   91  X9  47    Sine      9199988 
Zen.dif.S7  42  10 

■■■  ■  ^ 

Rem.     23  37  37    Sine      9,60290     © 's  right  afc.  r4th  i  29    9 

■    '    >  Ditto  15th  I  32  51 

Sum  4  logs.     2)  19,80266 

i  H.  <  37*  10'  40"    Go-fine  9,90133 

2 

-—-—.— H.    M.    8. 

Ho.ang.  74  21  20=  4  57  2^5  3' 41" X,  5124  gives          1^  53" 
Stir's  right  afe.             4  24  48 

— — —  H.  M.   s. 

Right  afc.  of  mcr.       9  22  13  App.  time  at  fliip           7  52  5g 

Sun's  right  afe,             1  28  16  Correftion                    o     1  53 

App.  time  at  fliip         7  53  57     True  tin^e  at  Ihip          7  50  57 
Lon.  66**  W.  in  time  4  24     o  — r -— 


App.  time  at  Green  W.I  2  17  57 


NoTE.^— This  method  of  finding  the  time  is  certain,  could  a 
good  horizon  be  obtained  in  the  night ;  but  as  that  is  fcldom  the 
cafe,  it  is  beft  to  regulate  the  watch  by  the  fup. 


'      I 


The  Method  of  finding  the  LoKGITUDE  hy  the  MoorCs  Dili ance  from 
the  Sun  or  a  fixed  Star  ^  coni^nonly  called  T  HZ  Lunar  Observa-^ 

TIONS. 

A  VARIETY  of  methods  for  difcovering  the  longitude  have 
at  different  times  been  brought  forward,  the  moft  celebrated 
and  praSicable  of  which  is  that  by  means  of  meafuring  the  angular  ^ 
diftance  of  the  moon  from  the  fun  or  a  fixed  ftar.     Th[s  method  ^ 
was  originally  propofed  by  John  Werner,  but  owing  to  the  imperr 

f<p<^ion 


THk  tUNAR  OBSfeRVATiOlJs,  llj 

fcflion  of  inftruments  for  meafuring  the  angular  diftanCe,  and  the 
infufEcient  knowledge  of  the  moon's  true  place,  it  could  not,  in  his 
time,  be  brought  to  the  degree  of  accuracy  to  which  it  is  at  prefent 
arrived. 

Thefe  difficulties  ate  ^t  length  happily  furmounted  by  the  inven- 
tion of  Mr.  Hadley,  in  producing  his  Qiiadrant  and  Sextant ;  and 
by  the  ingenuity  of  Profeflbr  Mayer,  of  Gottingen,  who  has  fuc- 
ceededin  conftrufting  tables  agreeing  to  the  moon's  motion  in  every 
part  of  her  orbit,  with  furpriling  exaftnefs* 

Finding  the  diflference  of  longitude  between  any  two  places,  may 
be  reduced  to  the  problem  of  findir.g  the  difference  of  time  between 
two  places.  For,  as  it  is  evident  that  the  fun  pafles  over  a  whole 
circle  of  the  earth,  or  360**,  in  24.  hours,  it  follows  that  the  dif- 
ference of  time  between  the  noon  of  one  place  and  another,  will 
always  be  the  fame  proportional  part  of  24  hours,  as  the  difference 
of  their  longitude  is  of  360®.  Jnd  the  difference  between  any  tzctf 
given  inftants  of  time  will  ba  in  like  proportion.  For  if  an  obferver 
Jcnew  that  at  the  fame  inftant  that  it  was  two  o'clock  in  the  after- 
noon under  the  meridian  where  he  was,  it  was  only  mid-day  at 
another  place,  it  would  be  clear  he  was  30®  to  the  ealt  ward  of  the 
given  place  :  fince  24h. :  it  h. : :  360®  :  30®,  and  the  longitude  is  eaft) 
Iince  the  time  at  the  place  of  obrerVation  is  latelt. 

To  afcertain  the  difference  of  longitude  between  the  firft  meri- 
dia;i  and  a  given  place,  the  angular  diftance  of  the  moon  from  the 
fun  or  a  fixed  ftar  is  to  be  obferved.  For  as  the  diftancc  of  the  moon 
from  the  fiin  and  feveral  fixed  ftars  eaft  and  wefl  of  her  is  given  in 
the  Nautical  Almanack,  for  every  three  houK,  calculated  for  the 
meridian  of  the  Royal  Obf<?rvatory  ac  Greenwich,  it  is  clear  that 
the  diftance  between  the  fame  obje«3s  being  obferved  at  any  other 
place,  the  time  at  Greenwich  may  be  deduced  therefrom,  which, 
compared  with  the  apparent  time,  points  out  the  difference  of  time, 
and,  confequently,  the  difference  of  longitude  between  the  two 
places. 

As  the  angular  diftance  of  objefts  is  conceived  to  be  meafurcd 
from  their  centres,  the  obferved  diftance  muft  be  cleared  from  the 
effeSs  of  parallax  and  refra-ition,  in  order  to  obtain. the  true  dif- 
tance. For  effecting  which  purpofe,  the  following  methods,  by 
Mr.  Lyons  and  Mr,  Witchell,  are  the  moft  in  ufe. 

Tloe  necejfury  Preparations  for  woi'iifij  ei  Lunar  Ohfervation% 

Iff.  To  reduce  the  time  at  (hip  to  the  tim^  at  Greenwich. 

Turn  the  longitude  of  the  fhip,  carried  forward  to  the  time  of 
nhferva  ion,  into  time,  bjr  pillowing  1 5**  for  every  hour,  and  add  it 
to  the  time  at  (hip,  if  the  lotigitudc  be  welt,  or  fubtras:i  it  if  it  be 
eaft;  the  fum or. difference  will  be  the  fuppofed  time  at  Greenwich, 
which  call  reduced  time, 

ad>  To  copied  the  obicrvedi  altitude  of  the  fuQ  or  ftar. 

Take 


.lift  tHRLVtJAK  OBSEHVATtONS* 

Take  the  fun's  femi-diameter  from  page  2  of  the  month  in  the 
Nautical  Almanack,  from  which  fubtraft  the  dip  of  the  horiT^ni 
the  remainder,  added  to  the  obferved  altitude  of  the  Idwer  limb,  or 
the  fum  fubtraSed  from  the  obferved  altitude  of  the  upper  limb, 
will  give  the  true  altitude  of  the  fun^s  centre. 

From  the  fun's  refraftion  take  his  parallax  in  altitude,  the  re* 
mainder  will  be  the  correfiion  of  the  fun*s  altitude.  This  cor- 
re£lion,  fubtraSed  from  the  apparent  altitude,  will  give  the  true  al<- 
titude  of  the  fun^s  centre. 

If  a  ftar  has  been  obferved,  from  the  obferved  altitude  fubtraft 
the  dip  of  the  horizon,  the  remainder  is  the  ftar's  apparent  alti- 
tude, from  which  take  the  refraction  anfwering  to  that  altitude^ 
^e  remainder  is  the  ftar^s  true  altitude. 

3d.  To  corrcd  the  obferved  altitude  of  the  moon.   ' 

Take  the  moon's  femi-diameter  and  horizontal  parallax  from 

|jage  7  of  the  month  in  the  Nautical  Almanack,  for  the  neareft 

noon  and  midnight  before  and  after  the  reduced  time,  and  find 

ttheir  difference,  which  multiplied  by  the  number  found  in  Table 

XVIII,    correfponding    to    the    hours  and  minutes  of  reduced 

time,  gives  a  number  of  feconds,  which  being  added  to  the  moon^s 

femi-diameter  at  the  noon  or  midnight  immediately  preceding  the 

reduced  time,  if  it  be  increafing,  but  fubtradlcd  therefrom,  if  de* 

creafing,  the  fum  or  difference  will  be  the  moon's  femi-dinmeter 

at  the  time  of  obfervation.     To  the  moon's  femi-diameter,  thus 

corrected,  add  the  augmentation  anfwering  to  her  obferved  alti* 

tude,  the  fum  will  be  the  moon's  true  femi*diameter :  when  the 

reduced  time  is  any  even  part  of  12  hours,  as  j,  -f,  J,  or  ^;  fuch 

parts  of  the  difference  of  the  femi-diameter  and  horizontal  parallax 

may  be  taken  and  applied  as  above^  without  being  at  the  trouble 

of  working  by  the  numbers  in  Table  XV III. 

From  the  moon's  true  femi-diameter  fubtra^  the  dip  of  the 
horizon,  the  remainder,  added  to  the  obferved  altitude  of  the 
lower  limb,  or  their  fum  fubtraded  from  the  obferved  altitude  of 
the  upper  limb,  gives  the  apparent  altitude  of  her  centre. 

To  obtain  the  correction  of  the  moon^s  altitude,  proceed  as 
follows : 

Having  taken  out  the  horizontal  parallax  at  the  noon  and  mid- 
night immediately  before  and  after  the  reduced  time,  and  having 
found  their  difference,  as  b«fcre  directed. 

Multiply  it  by  the  number  found  in  Table  XVIII,  corre- 
fponding to  the  hours  and  minutes  of  reduced  time,  gives  a  i>um- 
ber  of  minutes  and  feconds,  which,  being  added  or  fubtradted  from 
the  horizontal  parallax,  at  the  noon  or  midnight  immediately  pre* 
ceding  the  reduced  time,  according  as  it  is  increafing  or  decreafing  ; 
the  fum  or  difference  will  be  the  moon's  horizontal  parallax  at  the 
duced  time. 

To  the  prop.  log.  of  the  moon*s  horizonal  parallax  add  the 
lo&;%  fccaut  left  radius  of  the  moon's  apparent  altitude,    the  fum 

will 
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will  be  the  prop.  log.  of  the  moon's  paraJIax  In  altitude; 
froafi  which  take  the  relra<^ion,  the  remainder  will  be  the  correc- 
tion for  the  moon's  altitude^ 

4th.  To  corre6t  the  obferved  diftancc. 

To  the  obferved  diftance  of  the  fun  and  mooii*s  neareft  linbs, 
add  both  their  femi -diameters,  and  the  fum  will  be  the  apparent 
diftance  of  their  centres. 

'J^o  the  obferved  diftance  of  the  mocn  from  a  ftar,  add  the 
moor/s  femi-diameter,  if  her  neareft  limb  was  t^ken,  but  fubt(a<% 
it  if  her  fartheft  limb  was  taken,  the  fum  er  diiFere.ice  will  be  the 
apparent  diftance.. 

NoTK.  -  There  are  12  pages  in  each  month  in  the  Najatical 
Almanack. 

The  fun's  declination  is  found  in  page         II. 
The  fun's  femi -diameter  III, 

The  moon*s  femi-dia  and  horizont.  parallax'  VIT. 
The  diftance  of  the  moon  from  the  lun,  &c.  VIII  IX  X.  XI  XII. 

/■laving  the  apparent  Altitude  efthe  ObjM  ,  and  their  app.irent  Dlflaiue^ 
■  to  find  theit  true  Diftance ^  by  Mr.  Lyon^4»  Method* 

ift.  Add  together  the  prop.  log.  of  the  corr  dion  of  the  fun  or 
fiar's  altitude,  ihe  log.  to- fine  of  the  fun  oriiars  apparent  alti- 
tude, ihc  log  fine  of  the  apparent  diftance,  and  the  log  co-fccant 
of  the  moon's  apparent  altitude ;  their  fum  (rejeSing  30  in  the  in- 
dex) will  be  the  prop,  log   of  the  firft  arch. 

2d.  .  Add  together  the  prop  log.  of  the  correction  of  the  fun  or 
ftar's  altitude,  the  co-tang,  of  the  fun  or  ftar*s  apparent  altitude, 
the  log.  tang,  of  the  apparent  diftance;  their  fum  (rejcciing  20 
in  the  index)  will  be  the  prop,  log  ot  the  fecond  arch. 

Take  the  difference  between  the  firft  and  fecoiid  arches,  which 
add  t«  the  apparent  diftance,  if  lefs  than  qo^,  and  the  firft  arch  be 
greater  than  the  fecond,  but  if  it  be  lefs  fubtraS  it. 

But  if  the  dift  be  more  than  gj®,  adding  both  arches  to  the 
apparent  dift.  will  give  the  dift.  corrected  for  the  refrad^ion  of 
fun  or  ftar 

3d.  Add  together  the  prop.  log.  of  the  corredion  of  the  moon's 
altitude,  the  log.  confine  of  the  moon's  apparenraltitude,  the  log. 
fine  of  the  dift.  corrected  for  the  fun  or  ftar's  refra<9:ion,  the  iog. 
co-fee.  of  tbe  fun  or  ftars  true  altitude;  their  fiim  rcjeSing  jO  in 
the  index)  will  be  the  prop,  log  of  the  third  arcfi. 

4th  Add  together  the  prop,  log  of  the  corredion  of  the  moon'« 
sipparent  altitude,  the  log.  cotang«  of  the  moon's  apparent  .  hi- 
tude,  the  log.  tang,  of  the  dtft.  corrected  for  the  fun  or  ftars  re- 
fra6iion ;  their  fum  (rejecting  20  in  the  index )  will  be  the  prop.  log« 
of  the  fourth  arch. 
Take  the  difference  between  the  third  and  fourth  arches,  and  fub- 

tra(^  a  from  the  diftance  isorreded  hr  the  fun  ot  ftar's  reiiaciioi)« 


•  c 
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if  M  than,  90,  and  the  thipd  arch  be  greater  than  the  fourth  i 

br,'add  it  to  the  diftancc  correftcd,  if  the  fourth  arch  be  greater 

than  the  third  ;  but^  if  the  diftarice  be  more  than  90%  the  fum  of 

both  arches  muft  be  fubtrafted  frorti  it  5  and  the  fum  or  difference 

will  be  the  diftancc  cornered  for  the  fun  or  ftar's  refradlion,  and 

the  principal  eiFcct  of  the  moon^s  parallax. 

In  Table  XXVI,  look  for  this  laft  correfted  diftance  in  the  top 

column,  and  the  corrc£lion  of  the  moon^s  altitude  in  the  left-hand 

fide  column  ;  take  out  the  numbet  of  feconds  that  ftand  under  the 

former  and  oppofite  to  the  latter. 

Look  again  in  the  fame  table  for  the  corrected  diftance  in  the  top 
tolumn,  and  the  principal  cWcA  of  thfe  moonS  parallax  in  the  left* 
har.d  fide  column,  and  take  out  the  number  of  feconds  that  ftand 
iinder  the  forn-er  and  oppofite  the  latter.  The  diference  between 
thcfe  two  numbers  muft  be  added  to  the  corredled  diftance  if  left 
than  90*,  but  fubtraficd  from  it  if  more  than  90®; 
The  fum,  ojr  difference,  will  be  the  true  diftance* 


Having  the  true  Diflancc  and  Time^  to  deterfnine  Ihe  Longitude. 

IN  the  Nautical  Almanack,  among  the  diftances  of  the  objexft^^ 
look  for  the  computed  diftance  between  the  moon  and  the  other 
bbje£t  obferved  on  the  given  day  5  if  it  be  found  there,  the  time  at 
Greenwich  will  be  at  the  top  of  the  column,  but  \^  it  falls  between 
two  diftances,  as  it  generally  will,  take  the  difference  between  xht 
diftanccB  that  ftand  immediately  before  and  after  the  computed  dif- 
tance, and  alfo  the  difference  between  the  diftance  ftanding  before 
it  and  the  computed  diftance. 

Then  take  the  proportional  logarithm  of  the  firft  difference, 
which  is  the  difference  in  three  houis,  and  the  proportional  loga- 
rithm of  the  fecond  difference^  which  is  thedift'erence  between  the 
computed  diftance  and  the  diftance  before  it. 

The  difference  between  thi^fe  two  logarithms  will  be  the  propor- 
tional logarithm  of  a  number  of  hours,  minutes^  and  fecondsj  which 
being  added  to  the  time  ftanding  over  the  firft  diftance  in  the  Nau- 
tical Almanack,  will  give  the  true  time  at  Greenwich. 

The  difference  between  Greenwich- time  and  that  at' the  fliip 
turned  into  longitude,  will  be  the  longitude  in,  at  the  time  the 
obfervations  were  made,  which  will  be  eaft  if  the  time  at  the  fhip 
be  greater  than  'that  at  Greenwich^  but  if  it  be  lefs,  the  longitude 
will  be  welt. 

Or  the  proportional  part  of  time  may  be  found  by  faying ; 

As  the  firft  difference :  is  to  3  hours  : :  fo  is  the  Jecond  difference 
:  to  a  proportional  part  of  time,  which  being  added  as  above  direfted 
will  give  the  true  time  at  Greenwich. 

Note.  In  working  the  following  example*,  it  will  fave  fome  timf,  if  all  the  loga- 
rithmic ilnc^  tangtnts,  fecants>  and  proportional  logarithms^  which  fall  at  the  fame 

opening 
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opening  of  the  book,  be  ^akeo  out  at  the  fame  time,  both  in  the  firfl  and  fecond  par^ 
of  the  operation. 

Thu»,  the  co-fine  and  co-tangcnt  of  the  ftar's  apparent  altitude,  and.  co-fccant  of 
its  altitude,, may  all  be  taken  out  at  the  fame  time,  and  written  down  in  different 
parts  of  the  paper  (or  in  a  formula)  and  fo  may  the  co-fine,  co-tangent,  and  co-fecai^t 
of  the  moon*8  apparent  altitude,  the  fine  and  tangent  of  the  apparcht  diftancc,  and 
t,he  fine  and  tangent  of  the  diflance  cprr^tSled,  fof  the  refia^jon  of  the  fun  or 
ftiir, 

EXAMPI-EL 

Suppofe,  on  the  23d  of  May,  1809,  in  longitude  13®  13' weft  of 
Greenwich  by  account  at  6h.  lom.  P.  M.  by  a  watcb  well  regu- 
lated, the  diftance  of  the  fun  and  moon's  neareft  linibs  were  ob- 
ferved  to  be  104.°  38'  14'',  when  the  moon's  altitude  of  her  lower 
limb  was  43**  2c'2o'',  the  altitude  of  the  fun's  lower  limb  I2°  39' 
28'',  the  eye  of  the  obferver  2q  feet  above  the  furfaceof  the  fea^. 
Required  the  true  longitude? 

H.M.  H^.    S.  M.     9. 

Time  by  watch  6  lo  ^)*sfeml-dia.n.    15  41  T 'shor.par.  atnooR57  33 
Long,  in  time  -ir  54  Do.  midnight        15  49  Do.  midnight  58     i 

Rpd.  time         i     4  Diff.  in  J 2  honrs   •{•    S  Dtff.  in  la  hours      4-     28 

;—  8  X  5888  gives      +     5  2SX  5888  gives      +      16 

Q*8obf.alt.ia°39'a8"],  Vfemi-dia.noon5  41  j;  *s  par.  at  noon        57  33 

Se.dia.1549  ?,,   --  "^^ -^ 

pip      4  17  J       "^*  ^         iS  46  }) '« par.  at  rc^.  ti.  57  49?-^.  o.493» 

Augmentation  11  }) 'sap.  alt.  43  3aSec.   0.1397 

Vlpp./alt.      I*  51     o  ,     '  ■■ 

C'8ref.46?__  T^sfcmi-dia.     15  57   ])  »s  par.  in  alt.  4^  55  P.L.  0.6319 

C'spar.  9J        ^  -^^  Dip  4  17  Refradion      rr-  i 

O'strucalt  12  47  3  II  40  )^  *s  corredlion  4'^  S5 

Ubs.alt.         43  ao  %o  Ap.  dift.'of  O  and  D's?  «,      ,, 

neareft  limbs 5    ^^^    ^e    M 

— Oan^i/'sfemi-dia.  15494-1547  31  46 

})  's  ap.  *lt.    43  31     p  ■ — . 

])'8App.  dift.     1C5  10    o 

To  find  the  Dijiame  by  Mf.  Lyqm's  Method* 

D.     M.'f. 

Cor.  f  r  0'8  ap.  alt.  •      3  57  P-L.     i  6587  P.  L.         r  6587 

(J 'sap,  alt.  la  51     o  Co-fm£9  9890  Co-tang,  o  6418 

App.  Dift.  105  JO     o  Sine     ^  9846  Tang.        O  5669 

i'gap.  alt.  43  3*     o  Co-fcc.o  1619     Firft  arc       %' sz''  

■■  Secondare      14     P.|-.         z  867f 

Fir(l  arc  a  SZ  P-  L.   1  794*      '  — r- 

Cor.  for  0*8  rcfrac.  3  7 

App.  did.  105  10  o 


Dift.  corrcc.  for  G's  rcfrac.  X05  13  y 

Cor.  fpr };  *s  ap.alt.  •  40'  SS"  P. L.     o  6434  P.  L«         o  6434 

P  's  ap.  alt.         43  3 »    ^  Co  fine  9  8603  Co-tang   o  ozai 

porrec.  dift.       IC5  13     7  Sine      9  9845  T»ng.       ©  5^54 

0'salt.  ;»  47     3  Coffcc,  o  6551  •_ i 

.    Fourth  arc  10' 34"  J>.  1,.  11319 

7'hir4arc  la  57  P.L-    «  MJ3    Third  arc  la  57 

Principal  effeds  of  the  ])*s  par.         ^3  3* 
pift.  correct  for  0'i  refradtioD    205  13    7 
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DUl.  cor.  for  <^'tref.  »nd  prii».  ef.  of  ])  \  par.    '  104  49  36 

Cor.  from  tabic  16  )    r\iff^rmn^ 

mat,                 19  f   I^»««""<«  —              3 

To  determine  the  L«nfntwdc.        True  diOance  104  49  3i 

Dtft.  at6hours     104  13     8  IC4  13     8 

Do.  at  9  hours     105  46  19  — 


36  »5    P.  L*  694a 

I  35  "  P-L.  3859 

Time  over  firft  dift.  6  — 

I  TO  20   F.L.  408 ( 


N.B.  The  fonghudtf  is     True  time  at  Greenwicli    7  10  20 
Weft,  hecaufe  the  timfl      Timeatihip  6  10 


at  the  (hip  is  leait 


Long,  in  time  i    o  20         zs        15*5' W» 


EXAMPLE  11. 

Suppofe,  on  the  lOth  of  March,  1809,  in  longitude  23*^  eaff  of 
Greenwich,  at  5  h,  36  m.  P.  M.  by  a  watth  well  regulated,  the 
diAance  of  the  fun's  neareft  limb  to  the  fun  was  68*9'  57",  when 
the  altitude  of  the  fun's  lower  limb  was  31®  48'  9%  the  alt,  of 
the  moon's  lower  linab  23°  41'  7",  the  height  of  the  eye  of  the  ob* 
ferver  18  feet  above  the  fea,  the  true  longitude  is  required  i 

H.    AC*  M.       S*  SCi      8v 

Time  at  Ship  5  36   })  femt  dia.  at  noon  16     i  hor.  par.  noon. 58  4% 
Long,  in  time  i  32  Do.  at  midnight  15  58  Do.  midnight     58  35 

Red.  time        4.    4  diff.  in  t2  hours—     3  di£F.  in  12  hours—*  11 

3  X  ,3388  gives—     I  II  X  ,33^  ^vc*-^  4 


Obr.alt.of0  LL  3 1  4B  9  fcmi-dia.  at  n.  16     i  hor  par.  noon    58  46 

0femi-dia.i67  ?   .  

Dip.  4  4  J  ""^       ^  femi-dia.  16    o  H.  P.  red.  time   58  4»  PL  4866 

Augmentation         7    ))  app.  alt.     24     o  lo  Sec.  0393 


App.  alt.         32    o  12 

Refrac.  ,  ^  S^l^^j  n^     ^  femi-dia.    i6     7    ])  par,  in  alt.      53  3^  P  L  5259 

Opar.  8  J  ^  dip.  ffir  18  feet    4    4    refrac.  -—28 

Gtruealt.      31  58  49  12    3     cor.  ])  alt.         51  30 

■■■■ ])  Obf.  alt  23  41     7  — - — 

Obf.  dift.  0  and  D  680    9'  57" 

])  App.  alt.  24    o  10  dia.0  and  ])  16  7  +  16  7  +  32  14 

App.  dift.  of  centres        68    42  x I, 

To  find  the  Dijtance  hy  Mr,  LyorC s  Method. 

Cor.  for  O's  app.  alt.  1' 23"  P.  L.      2  1143  P.  L.        2  1143 

O's  app.  alt.  32    o  i\  Co-fine  9  92''4  Co-tang,  o  2042 

App.  diftance  6^5  42  11  Sine        9  y6 .3  Tang.       o  4091 

\  's  app.  alt.  24    O  10  Co-fee.  o  3907 

■  2d  arc.      21"  PX.2  7276, 

Firft  arc.  43  P.  L.      2  4027   ift  arc.     43 

Corredllon  for  (J '8  refrac.         +       22 
App.  dift.  68  42   II 

Corrcdcd  dift.'  68  42  33  for  G'»  rcf. 
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I 

Cor.  for  })  ^s  apj).  alt.      5130                P.  L.  05435  P.  L.        9  S^lS 

l)*sapp.  alt.              Z4    o  ic*                Co-fine  9  9607  Co-tang,  o  3514 

C  rrciSted  diftancc    684233                 Sine  99693  Tang.       o  4093 

O's  true  altitude       31  58  49  ,           Co-fee.  o  2761                                 ■■ 

_ .  ^ '.  .  —  4tharc.8'56''P.L.x  3045^ 

Third  arc                      3*    »                P.  L.  o  7496  3d. arc.  3 i  % 

Principal  effeds  of  ])  's  par.  —  23    6 

Dill,  correded  for  Q's  refradlion      68  42  33 


68  19  27 
irft  corrcaion  in  Table  XXVI 97     ,.-.     ^^  ,      ^ 

ccond  ditto  ditto  \l   difference  +    7 


H. 

M. 

s. 

I 

40  zs 

+ 

5 

8 

22 

SS 

+ 

3 

,  Traedift.      68  19  34 

To  determine  the  longitude 

True  diftance                         —  68*»  19'  34" 

"Ry  Nau.  Aim.  the  did.  at  three  hours  68"*  49'   8''  63'  49     8 

Ditto  at  fix  l^ours        67  13    6  _..-.-...-. 

diff.          29  34      P.  L.    7845 

diff.     I  36    2  P.  L.    2729 

I'  SS   »5    P.  L    5116 
,  time  at  fliip      *  5   36 

diff.  long  in  time        i   40   IS"^  ^5*  i'45"E 
25     8  45  Long.  eaft. 

EXAMPLE  III. 

Suppofe  that  about  \  paft  four  P.  M*  on  the  26th  Nov.  1809,  in 
lat.  54^  25'S.  long,  by  account  10°  E.  fix  obfervations  were  made, 
the  mean  of  which  were  taken  at  4hs  44m.  an()  the  altitude  was 
27"*  42'  35''  the  error  of  the  inftrument,  24'',  to  be  added,  the  eye  of 
the  obferver  21  feet  above  the  furface  of  the  fea,  repaired  the  true 
time  ? 

Mean  time  at  ihip      444  obf.  alt.  Q  L.  L.  27  42  zs  ^cn.  diA.62  6  49 

Long.  10°  E.       —      40  error  of  quad.      +      2400.  lat     35  35   o  coffee,  o  23"^  16 

— '  ,    //  —  pol.  dift.69  2  56  co-fcc.  o  02971 

Ti.  at  Greenwich       4  4  0'sfe.di.i6  14  >  27  4259  — j —  — 

Dip  4«3>+i'5«  1664445 

0*8dec.26thNov.2O5639 ■ 

Ditto  27tli  21   752  rcf.  i47?*7  54  5o  832222      fine  9  99708 

-0*8  par.       8  J—    139  62   649 

Diff.  in  24  hours        n  13  — ^ — —  '■ 

ii'i3"X,i695give«+47  truealt.  275311  .    ai  7533       fine955943 

Long.  10°  £.  gives    —  22        ,  90  ■ 

— — — -                       ■  >'■'■    '    n                                        19  8213S 
Q'sdec.  205744  zen.  dift.  62   649  — 

90  latitude  54  25  35"  30'  fine  9  91069 

—  90  % 

Pol.  dift.  69   256  ■  ■  «.  M. 

Co.  lat.  ZSZS  71    o  in  time  4  44 

On  the  fame  evening  the  following  obfervations  were  made  of 
the  diftance  of  the  ftar  Regulus  from  the  moon's  fartheft  limb.  Ion. 
by  account  as  before,  and  the  error  of  the  inftruments  by  which 
the  moon's  altitude  aid  dii>ance  were  taken  was  7'  30'  25*'  to  be 
added  \  the  true  longitude  is  required? 

G   g  TvCftR!^ 
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Times. 


Alt.  of     lAlt.of  D's 
Regulus.  'Lew.  Limb. 


B. 
10 
lO 
lO 
lO 
lO 


M.    S. 

44  37 


-»7 

30 
3» 


»9 

4 
8 


34  16 


5»    38  34 


10     33  43 


e      /      4/ 
19   50   30 

ao  2  o 
20  15  o 
20  29    o 

2Q  40     O 


o      #       // 
19  54  43 

'9    9  43 
19  28  13 

19,48  43 

19  57  43 


loi  16  30 


20  15  18 


97  M     5 


»9  »9  49 

+     7  30 


Dift.  of 
>    and  # 


/' 


-3'  30  43 
31  3*^  30 

33 

34 


31 

3» 
3' 


o 
o 


35  45 


157  44  58 


31  3»  59 
+        45 


Mean  :  10     33  43    go  ^5-  18      19  34  19  1  31  33  24 

H.     M.      8.  1     - 

D  »s  hor.  par.  noon        54  ^6 
Ditto  midnight  54  »3 


Time  at  (hip 
Long,  in  time 


10  3$  43 
40 


Reduced  time 
) '  fc.  dia.  noon 
JDitto  midnight 


9  Si  43 
14  47 
14  49 


Diff.  in  12  hours 
7  X  Sts.  give* 
D  's  hor.  par.  noon 


+  7 
+  6 
54  16 


Diif'  In  12  hours     -4* 


)'s  femi-dia. 
Augmentation 

)  's  icmi-dia. 
Dip  — 


i  's  obf.  alt. 


14  49 
+  5 


J'sapp,  alt. 


54  ** 
19  44  50 


14  54 
4  ^3 


Hor.  p^r.  red.  ti.        51   10 
Refra^ion  —    a  37 


P.  L.  o  5199 

Sec.  o  0263 

P.  L.  o  546» 


xo  31 
19  34  19 


)  *s  CO  reddion 
:|('sobi:  alt. 
Dip. 

*'8app   alt. 
RefraiSlion 


48  33 
20  15  18 

—  423 

20  10  55 

—  a  34 

20     S   21 


T  's  app.  alt.  19  44  5° 

Obf.  dift  of);and-;<   31  33  24 
i;*sfemi  dia.  .    —         14  54 

'         :K*s  true  alt. 
Ap.dift.ofO&Scent.30  18  30 

To  find  the  Diftance  by  Mr.  Lyon's  Method. 
2  34  P.L.     I  8459  PL.         I  8459 

-/:*8  app.  alt.  20  10  55  co-fine  9  9725  co-tang,  o  4347  tr.dift.31  13,43 

App.  dift.      3 n8  30  fine      9  7157  tangi       9  784odift  9h.3i  41   % 

})  *s  app.  ^t.  19  44  50  CO -fee.  o  47 1 3  ^   ^,  — ^ — 


-v<*scorrec. 


o     i     0, 


Flrft  arc. 


I  46  P.  L.  2  0054  xft  arc  i  46 

>    !■  « 

+  13 

31  18        30 


2d  arc.  I  33  P.  L.  20646 


firftdiff.     27  19 

dift.  at9h.3i  4X    2 
diftati2h.30  13    9 


Diftance  corroded  for  the  -/c's  refrac.  31 18  43  0   ,    m 

'j)  *8  corree.       48  33  P.L.    95691                   P.L..      o  5691  2d  diiF.  i  27  53 

"^^  *s  ap.  ah.  1944  50  co-fi.  9  9737                 co-tan.'o  4449  ift  diff.  27  i9p.l8i8X 

Cor.  dift.     31 18  43  fine    9  7 '57                  ^ang-    9  7841  ad  diff.  1  27  53P.I.3117 

:^h  tr.  alt.  20  ^  21  co-fe.o  46314th  ar.  3839  P.L.  0  7981  ■ 

^  tLiftdiff.9 


Third  arc.        34  11  P.L.  07216  3d  arc.  34  Ji 

Prin .  effc^s  of  the  \  h  par.        —    532 

31  i^  43 


555?P-1.507i 


Cor.  Tib.  XX VL  33"  7  311311 

Ditto  I   5  diff.     4"  32 


Greenwich  time    9  55  58. 
Time  at  fliip       10  33  43 


^  t  it 


3%       Long  in  time     37  45=9^6 15£» 


True  dift.      311343 
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Here  I  have  given  one  method  of  finding  the  longitude,  illuf- 
trated  by  a  fufficibnt  number  of  example.>,  all  of  which  are  reduced 
to  the  yeai*  1809,  ^^  order  that  the  reader,  or  teacher,  may  have  fuf-  ' 
ficient  time  to  furnifh  himfelf  with  a  N.  A.  for  that  year,  which 
is  now  printed.  But  as  many  would  wiflX  to  have  fome  other  me- 
thod of  reducifig  the  diftance,  that,  by  comparing  them  together, 
they  may  not  only  have  the  advantage  of  proving  their  calculatfons,- 
but  alfo  of  making  choice  of  which  they  prefer  to  work  by ;  the  fc- 
cond  m.'thod  I  ftiall  prefent  the  Reader  with,  i«  chiefly  deduced  from 
that  invented  by  Mr.  Witche]l,,late  Mailer  of  the  Royal  Academy 
at  Portfmouth,  as  it  is  (hort,  ^nd  requires  but  four  places  of  figures 
in  the  logarithms,  befides  the  index ;  the  preparations  in  both  me- 
thods being  exa£lly  the  fame. 

RULE. 

Firft.  Add  the  fun,  or  ftar's  and  moon's  apparent  altitudes  to- 
gether, half  the  fum;  fubtradl  the  lefs  from  the  greater,  and  half 
the.  difference ;  then  ,add  together,  the  co  tang,  of  half  the  fum,  the 
tang,  of  half  the  difference,  «lnd  the  co-tan^,  of  hal/the  apparent 
diftance  j  their  fum  (rejefting  20  in  the  index)  will  be  the  log. 
tang,  of  an  angle,  which  call  A. 

Secondly.  When  the  fun  or  ftar's  altitude  is  greater  than  the 
, moon's,  take  the  difference  between  angle  A,  and  half  the  appa- 
rent diftance;  but  if  lefs,  take  their  fum.  1  hen  add  together  the 
co-tang,  of  this  fum  or  difference,  the  co-  tang,  of  fun  or  ftar's  ap- 
parent altitude,  and  the  prop.  Jog.  of  the  correftion  of  the  fun  or 
ftar's  altitude;  their  fum  (reje<5lmg  20  in  the  index)  will  be  the 
prop.  log.  of  the  firft  corredtion. 

l^hirdly.  If  tie  fum  of  ang'e  A'  and  half  the  diftance  was  taken 
in  the  laft  article,  take  now  their  difference,  but  if  their  difference, 
now  take  their  fum  ;  then  add  together  the  co-tang,  of  the  fum,  or 
difference,  ♦the  co-tang,  of  the  rarobn's  apparent  altitude,  and  the 
prop.  log.  of  the  correSion  of  the  moon's  apparent  altitude;  their 
fum  ( rejecting  20  in  the  index)  will  be  the  proportional  loga- 
rithm of  the  fecond  correction. 

Fourthly.  When  the  angle  A  is  Ifcfs  than  half  the  apparent  dif- 
tance, the  firft  corrediion  muftbe  added  to,  and  the  fecond  fubtracSed 
from,  the  apparent  diftance;  but  when  the  angle  A  is  greateft, 
their  fum  piuft  be  added  to  the  apparent  diftance,  when  the  fun  or 
ftar's  altitude  is  lefs  than -the  moon's  ;  but  when  the  moon's  altitude 
is  leaft,  their  fum  muft  be  fubtra<Sted  to  give  the  corredled  diftance. 

Fifthly.  In  Table  XXVL  look  for  the  correded  dift.  in  the 
top  column,  and  the  correftion  of  moon's  air.  in  the  left-hand  fiJe 
column  ;  take  out  the  number  of'feconds  that  (land  under  the  for- 
mer and  oppoffteto  the  latter.  Look  again  in  the  fame  liable  fi»r 
the  corrected  diftance  in  top  column,  and  the  fecond  correftion  in 
the  left-hand  fide  colunin  ;  take  out  the  number  of  feconds  that 
ftand  under  the  former  and  oppofite  the  latter,  the  difference  be* 
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tween  thcfc  two  numbers  will  be  the  third  correAion,  which  muft 
be  added  to  the  correfted  diftance,  if  Icfs  than  90%  but  fubtraded 
from  it,  if  more  than  90^;  the  fum,  or  difference,  will  be  the  true 
diftance. 

To  illuftrate  this  laft  method  of  reducing  the  apparent  diftance  lo 
the  true  diftance,  I  (hall  take  the  apparent  altitudes  and  diftancesas 
they  ftand  in  the  firft  examples,  worked  by  the  former  method. 

EXAMPLJ)  I.     See  Example  1.  p.  231. 

Given,  the  apparent  diftance  of  the  fun  and  moon's  centres.  105^ 
10'  o",the  fun's  apparent  altitudje  12**  51',  that  of  the  moon  43^  32', 
and  horizontal  parallax  at  reduced  time  57'  49".  Required  thq 
true  diftance  of  their  centres  by  Mr.  Witchell's  method  i 

M.  s. 
G's  refrac.     4    6   D's  hor.  par.  at  red.  ti.  57  49  P.L.     o  4932 
0's  parallait         9  D 'sap.  alt.  42  32  3ec.      o  1397 

©'s  correc.     3  57   D  *s  par.  in  alt.  41  55  P.L.         ^329 

Refra<5lion        —  i 


D  's  correction  40  55 

O'sap.  alt.  II®  51'  o 
D's  ap.alt.43  32    o 

Sum    56  23    o  Half  fum  28  it  Co-tang.  10  2710 

Diff   30  41     o  HalfdiflF.  15  20  Tang.  9  438  c 
Ap.  dift.  105  10     o  Half  dift.  52  35  Co-tang,   9  8837 

J  ft.  cor.     +      38  ■    ■ 

Arc  A     21  23  Tang.  9  5928 

105  13  8       

2d  cor,  —  23  33  Sum    73  58  Co-tang.  9  4584 
— *— —  0'sap.alt.i2  51  Co  tang.  10  6418 

.  104  49  35  O's  cor.  3  57  P.L.  i  6587 

3d  cor.  3  *— 

■         ift.  cor.    3    8  P.L.  I  7589 

Tr.dift.  ip4  49  32 ■ 

DifF.       31   12  Co-tang,  o  2178 

D'sap,alt43  32  Co-tang,  o  0222 

>'scor.40  55  PX.  o  6434 

2d  cor.  23  33  P.L.  0  8834 

EXAMPLE  n.     See  Example  p.  232. 

Given,  the  apparent  diftance  of  the  fun  and  moon's  centres  68® 
42'  11",  the  fun's  apparent  altitude  32**  o'  12",  apparent  altitude  of 
the  moon  14^  o'  10^,  the  fun's  corre<I:tion  1'  23",  the  moon's  correc- 
tion 51'  30".     What  is  the  true  diftance  of  their  centres  by  Mr. 
Witchell's  ipcthod  i 

fun's 
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G's  ap.  alt  32^   o  12" 
})'s  ap.  alt*  24    o  iO     , 

Sum    56    o  22  Halffum  28®  o'li''  Co-tang.  o  2743 

DiflF.     802  MalfdifF.  4    o     i  Tang.       8  8447 

Ap.  dift.     68  42  II  Halfdift.  34  21     5  Cortang.  o  1653 

J  ft.  cor.       4-       22 


68  42  33 


Arc  A        10  S3  30  Tang.      9  2843 


%i  cor.    —    23     8  DlfF.  23  27  35  Co-tang,  o  3625 

_  ©'sap.  alt  32    o  12  Co-tang,  p  2042 

68  19  25  0"s  cor«  I  23  P.L.  2  1 143 

3d  cor.       +  7  ■  ■  ■ 

I  ft.  cor.  22  P.L.         2  6809 

True  dift.  68  19  32 


*— ^ 


Sum  45  14  35  Co-tang.  9  9963 
D'sap.alt.  24  o  10  Co-tang,  o  3514 
])*scor.         5 r  30  P.L.       -0  5435 

adcorrec.       23     8  P.L.  0  8912 

EXAMPLE  IIL     See  Example  p.  233. 

GiVen,  the  apparent  diftance  of  the  moon's  centre  fr/im  the  ftar 
Regulus  31V  18'  30'',  the  apparent  altitude  of  the  ftar  20''  10^  55", 
that  of  the  moon  31^  '8' 30'',  the  flar's  correftion  2' 34",  that  of 
the  moon's  correftion  48'  33*'.  What  is  the  true  dii(bnce  of 
their  centres  by  Air.  Witcheii's  method  ? 

-^•''sap.  alt.  20^  19' 55''' 
J) 'sap. alt  19  44  50 

Sum  39  55  45  Halffum  19"*  57'  52"  Co-tai^.  o  4398 

DifF.  26     5  HalfdifF.         13    2    Tang.      7  5788 

Ap.  dift.  31   18  30  Half  dift.   15  39  15    Co-tang  o  5525 

4ft.  cor.  +        14 


31   18  44 


Arch  A         2     7  59    Tang.     8  571 1 


ad  cor.       —     5  36  Diff.  13  31   16    Co-tang.o  6190 

-/i'sap.alt.2o  10  55    Co- tang,  o  4347 


m  uii 


31   13     8  v^'scor.  2  34    P.L.         I  8459 

3d  con         +34 


True  dift.  3 1   '3  42 


-  ift.  cor.  14    P.L.        2  8956 


iiii  % 


Sum  17  47   14   Co-tang,  o  4937 

3)'8ap.alt.  19  44  50    Co-tang,  o  4450 
J'scorrec.      4^  33   P.L^         0  569 1 

ad  correc,        5  36   P.L.        i  5078 

Firft. 
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Another  Method. 

Frrft.  From  half  the  fum  of  the  apparent  altitudes  of  the  fun  and 
moon,  or  moon  and  ftar,  and  the  apparent  diftance,  fubtra£l  the 
fun  or  ftar's  apparent  altitude ;  the  difference  call  the  firft  remain- 
der, the  moon's  apparent  altitude  uken  from  the  half  fum  leaves 
the  fecond  remainder. 

Secondly.  To  the  log.  fine  of  thirty  degrees  add  the  log.  fine  of 
the  apparent  diftance,  the  log.  co-fine  of  the  moon's  apparent  al- 
titude, the  log.  fccantof  the  half  fum,  the  log.  co-fecaht  of  the  firft 
remainder,  arid  the  prop.  log.  of  the  moon's  corre'diori ;  rejeft  the 
tens  1n  the  index,  the  remainder  will  be  the  prop.  log.  of  the 
firft  corre(2ion. 

Thirdly.  To  the  log.  fine  of  thirty  degrees  add  ihe  log.  fine  ojf 
the  apparent  diftantc,  the  log.  co-fine  of  the  fun  or  ftar's  apparent 
altitude,  the  log.  fecant  of  the  half  fum,  the  log.  Co-fecant  of  the 
fecond  remainder,  and  the  prop.  log.  of  the  fun  or  ftar's  correlation  ; 
rejeA  the  tens  in  the  index,  the  remainder  will  be  the  prop.  log. 
of  the  fecond  corrcfi:ion. 

The  difference  between  the  correftion  of  the  moon's  altitude, 
and  the  firft  correction,  call  the  difference  of  correSions. 

.Enter  Table  XXVI.  with  the  apparent  diftance  at  the  top,  and 
the  moon's  correSion  in  the  left-hand  fide  column,  the  correfpond- 
ing  number  will  be  the  third  correftion  ;  in  the  fame  column,  and 
correfponding  to  the  difference  of  corre^ions,  you  may  find  the 
fourth  corre<3ion. 

Fifthly.  Sttbtrad  the  nioon''s,  thtf  fecdnd,  and  fourth  corre<5tions 
from  the  apparent  diftance,  to  the  remainder  add  the  fun  or  ftar's, 
the  firft  and  third  corrediioni  the  fum  will  be  the  true  diftance. 

EXAMPLE  I.     See  Example  p.  231. 

Given,  the  apparent  diftance  of  the  fun  and  moon's  centres  105** 
jc/,  the  fun's  apparent  altitude  12®  51',  that  of  the  moon  43^  32', 
the  fun's  correction  3'  57'',  and  the  moon's  corredlion  40'  55". 
Required  the  true  diftance? 

30**   o'  Sine       9  6990  9  6990   I^'scor.  40*55'' 

Ap.  dift.  165  10  Sine       9  9846  9  9846  2d  cor.  49 

])'sapalt.  43  32  Co-fine  9  8603  4th  cor.         19 

iS'sap.alt,  12  51  Co-fine  9  9890  -— 

• -,  -  42     3 

Sum     161  33  105  10     o 


Half  fum    80  46  Secant    o  7946  *          o  7946         — 

jft.  rem.    67  55  Co-fee.  o  0331  104  27  57 

2d  rem.      37   14  Co-fee.  O  2182  G's  cor.     3  57 

G^scpr.       3  57  P,L.  2d    1  6587  I  ft.  cor.  17  23 

D'scor.     40  35  P.l^.       o  6434  cor.  — —  3d  cor.            16 

49"PL.2  3441        _— — . 

|ft.  cor.    l^  23  P.Lf,       I  0150  True  dift.  104  49  33 

Dif.  cor.  23  3? 

EXAMPLE 
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EXAMPLE  II.     See  Example  p.  a. 

Given,  the  apparent  diftance  of  the  fun  and  moon's  centres  68^ 
41'  11",  the  fun's  apparent  altitude  32°  o'  12",  apparent  altitude  of 
the  moon  24.°  o'  io'\  the  fun's  corrc£iion  i'  23",  the  moon's  51'  30. 
Required  the  true  diftance i 

30**   o'    o"  Sine    9  6990        9  6990  D'scor.    57'  30" 
Ap.  dift,    68  42  II  Sine    9  9693         9  9693  sd  cor.       i      o 
D'sap.alt.  24     o  10  Co-fi.  9  9607  4th  cor.      o      i 

0'sap.alt.32     o  i2^Co-fi.  9  9284  — — 

^ —  Sum  —  52    31 

Sum        194  42  33  68  42  II 

Half  fum  62  21   j6  Secanto  3335         O  3335  » — 

I  ft.  rem.  30  2  r     4  Co-fe.o    2964  67  49  40 

2d  rem.     38  21     6  Co- fee.  O  2073  ®'^  ^^*  +  '   ^3 

0'scor.  I  23  P.L.  2  IJ43  ift.  cor.+  28  22 

Fscor.  51  30  P.L.    o  5435  2d 3d  cor.     +      9 

^cor  2  2518  — ' 

ift.  cor.         28  22  P.L.        8024  i'o'P.L.  Truedift.  63  19  34 

DifF.  of  cor.  23     8 

EXAMPLE  III.     See  Example  p.  233. 

Given,  the  apparent  diftance  pf  the  moon's  centre  from  the  ftar 
Regulus  31^.  18'  30",  the  ^«pparent  altitude  of  the  moon  19"*  44'  50", 
the  apparent  altitude  of  the  ftar  20®  \d  ss**,  the  ftar*s  corredion^ 
2'  34%  the  moon's  correction  48'  33".  What  is  the  true  diftance 
of  their  centres  ? 

30°    o'    o"Sine      9  6990      9  6990  D's cor.— 48^33" 
Ap.  dift.    31    18  30  Sine     9  7157       9  7157  2d  cor.  —  220 
D'sap.alt  19    44  50  Co-fine9  9737                     4th  cor.    —     o 
-v<*sap  alt.20    10  55  Co-fmeg  9725  

Sum  —  50  53 

Sum  71  14  15  Ap.  dift.  31  18  30 
Half  fum  35  37     7  Secant  o  cgoo      0  0900  —    » 

ift.diff.     15  26  12  Co-fec.o  5748  30  27  37 

2d.  diff.  15  52  17  Co-fee.  o  5631  -v^'s  cor.  +  2  34 
^''scor.  2  34  P.L.  2d  I  8459  ift. cor  4-42  57 
I'scor.         48  33  P.L.     0  569icor. 3d  cor.      +     34 

/20"l    8862  

ift.  cor,         42  57  P.L.       6223  P.L.         Truedift  31   13  42 

DifF.  of  cor.     5  36 

The  difference  in  thrS  laft  method  is  that  there  Is  no  variety  of 
cafes. 

Sluejiiom  far  Exercife, 

Suppofe,  on  the  23d  of  May  1805,  i"  longitude  9**  weft  of 
Greenwich,  by  account  at  3  h.  41  m.  15  f.  P.M.  by  >a  watch  well 
regulated,  the  diilancc  of  the  fun  s^nd  mopn's  neareft  limbs  fliQuid 
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be  obferved  to  be  67**  5'  36'',  at  the  fame  time  the  altitude  of  the 
fun's  lower  limb  fhould'  be  31^48'  15^  the  moon's  23^48' ijj'^ 
the  eye  of  the  obferver  being  1 8  feet  above  the  furface  of  the  fea. 
Required  the  true  longitude  of  the  place  i 
Anfwcr.     1 1*'  20' 1 5"  weft. 

Suppofe,  at  fea  in  longitude  of  16^  weft  by  account,  on  June  the 
5lh,  1805,  the  mcanof  five  obfer  vat  ions  were  taken;  viz.  at  3  h. 
17  m.  20  f.  P.M.  the  diftance  of  the  fun  and  moon's  neareft  limbs 
were  106**  18  m.  12  f.  the  error  of  the  fextant  2  m.  37  f.— the  al- 
titude of  the  moon's  upper  limb  2©°  4' 6'',  the  error  of  the  quadrant 
r  m.»— the  altitude  of  the  fun's  lower  limb  45*  22'  3'',  the  error  of 
the  inftrument  48  f. — the  eye  being  21  feet  above  the  fea.  Re- 
quired the  true  longitude  ? 
Jnjkver.     5°  59'  weft. 

Suppofe,  on  the  iff.  of  January  1806,  in  longitude  8**  eaft  of 
Greenwich,  by  account  at  5  h.  56  m.  A.M.  per  watch  well  regu- 
lated, the  diftance  of  the  moon's  fartheft  limb  from  the  ftar  Pollux 
fhould  be  62^52'  28'',  the  altitude  of  the  moon's  lower  limb  being 
15^  19'  14'',  and  the  ftar's  altitude  29^  51'  39",  the  eye  of  the  ob- 
ferver being  1 8  feet  above  the  furface  of  the  fea,  and  the  true  lon- 
gitude fliould  be  required  ? 

Anfwer.     7**  36'  30''  eaft.' 

Note. — ^In  veftds  which  afford  only  one  obferver,  it  will  be 
found  fuificiently  exa£t  for  practice  to  have  a  quadrant  at  hand,  in 
order  to  take  the  altitudes  of  the  objefts  immediately  after  the- 
diftance  is  obferved,  as  the  difFcience  of  altitudes  which  take  place 
during  the  time  fpent  in  the  operation  will  be  nearly  infenfible.  It 
is  recommended  to  take  the  altitude  of  the  fun  firft.  Biit  as  it  may 
fometimes  happen,  owing  to  the  obfcurity  of  the  horizon,  that  the 
altitudes  cannot  be  taken,  the  following  methods  are  given  to  ob- 
tain them  by  calculation : 

To  find  the  Sun's  true  Altitude. 

It  fometimes  happens  that  the  diftance  of  the  celeftial  obje£^5 
may  betaken,  but  for  want  of  a  good  horizon,  or  affiftants,  their 
altitudes  cannot  be  taken  at  the  fame  time;  to  fupply  fuch  defi- 
cicncief,  obfcrve  the  three  following  cafes. 

CASE  I. 

The  apparent  tiijie,  the  fliip's  latitude,  longitude,  and  the  fun's 
declination  given^  to  find  the  true  altitude  of  his  centre. 

RULE. 

If  theftiip's  co-latitude,  and  the  fun's  declination,  be  both  north 
or  both  fouth,  take  their  fum  ;  but  if  one  be  north  aiicj  the  other 
Ibuth,  their  difference  is  the  fun's  meridian  altitude. 

With  the  apparent  time  from  noon,  enter  Table  XXIII.  and 

from 
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from  the  column  of  rifing  take  oijit  the  logarithm  correfponding 
to  it. 

To  this  logarithm  add  the  log.  co-fine  of  the  latitude,  and  the 
log.,  co-fme  of  the  fun's  declination. 

Their  fum,  rejefiing  20  in  the  index,  will  be  the  logarithm  of 
a  natural  number,  which,  being  fubtradled  from  the  natural  fine  of 
the  fun's  meridian  altitude,  will  leave  the  naturiil  fine  of  his  true 
altitude  at  the  given  time. 

EXAMPLE  I. 

Required  the  true  akitude  of  the  fun's  centre,  in  latitude  49* 
57' N.  when  its  declination  is  19"  26',  at  6  h.  56  m.  30  s.  in  the 
morning? 

H.     M,     S. 
12      O      O 

App.  time  6  56  30 


Time  from  noon     5     3  30         Its  log.  in  col.  of  rifing  4,87850 
Latitude  49  57     o  N.  Its  log.  co-fine  9,80852 

Dccl.  at  that  time  19  26     oN.  Its  log.  co-fine  9>97453 

Co-lat.  40    3    o  Rej.2oN.N.45872=:log.=:^,66i55 

Mer.  all.     '  59  29    o   Nat.  fine      86148 

Nat.  fine  true  alt.    40276  =  23*  45'. 

EXAMPLE  II. 

What  will  be  the  true  altitude  of  the  fun's  centre  at  London, 
when  its  declination  is  20**  49'  S.  at  3  h.  21  pi.  30s.  apparent  time 
in  the  afternoon  ? 

App.  time  from  N.    3  21   30     Its  log.  in  col.  of  rifing     4»55900 
Latitude  5i*'32'N.    Log.  co- fine  9>79383 

Decl.  at  that  time    20  49  S.     Log.  co-fine  9,97068 

Qo-lat.  38  28  N.     Nat.  num.  2Tc62=:log  =4,32351 

.     Mer.  alt.  .  17  39     '     Nat.  fine    30320 

Nat.  fuie  true  alt.     5  19         Nat.  fine    09258 

Hh  CASE 
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CASE  n. 

3V  Apparent  Timff  the  Latitude  and  Longitude  given^  tofMith^M* 

tiiude  of  any  of  the  kmnvn  fixed  Stars. 

RULE. 

Turn  the  longitude  into  time,  and  add  it  to  or  fubtraft  it  from 
the  time'^t  the  mip,  according  as  it  is  eaft  or  weft,  the  fum  or  dif- 
ference will  be  the  time  at  Greenwich,  -' 

Take  the  fun's  right  afcenfion  from  the  Nautical  Almanack, 
proportion  it  to  the  time  at  Greenwich,  and  add  it  to  the  apparent 
time  at  the  (hip,  which  will  give  the  right  afcenfion  of  the  meri* 
dian,  or  mid-heaven» 

Find  the  ftar's  right  afcenfion  and  declination  in  Table  XX.  and 
t-ake  the  difference  between  its  right  afcenfion  and  the  right  afcen- 
fion of  the  meridian,  which  will  be  the  dtftance  of  the  ftar  from 
the  meridian. 

Having  the  {l&r*s  diftance  from  the  meridian,  with  its  declina* 
tion  and  the  (hip's  latitude,  the  true  altitude  is  found  in  the  fame 
manner  as  has  been  ihcwn  in  the  laft  examples  of  finding  the  tru^ 
altitude  of  the  fun.  ' 

EXAMPLE. 
What  will  be  the  true  altitude  of  Aldebaran,  April  it,  i8c6, 
at  5h.  56m.  20s.  P.M.  apparent  time,   in  latitude  55®  5S'  N, 
and  long.  3^  6'  W.  ?  h.  M.   s, 

App*  time  at  (hip     -      r      -     5  56  20 
Lpng.  3®  6'  W.  in  time        -     o  1 1  24 

Time  at  Greenwich  -        6     8  44. 

Sun's  right  afcen,  Apr.  1 1,  at  n. 

by  Nw  A.  -  »  ^7  H 

Prop,  part,  for  6h.  8m.  44s.       o    o  56 

Sun*»  right  afc.  at  time  of  obf. 
App*  time  at  (hip 

Right  afc.  of  the  meridian 
Star's  right  afcenfion 

Star's  dift.  from  meridian  2  49  42  Log.  col.  of  rif  4,41803 

I'^t.         ^     55° 58'    o''N,  L.  co-fine  9,74794 

Star's  dec,       16    6  35  N.  L.  co-fine  9,98260 

Co-lat.  34     2     o  — \ ^ 

Nat,  n.  14079  Log,         -        4>i4857 


I 

18 

10 

5 

56 

20 

7 
4 

H 
24 

48 

Mer,  alt.         50    8  35  N.  fine  76773 

■      '  —.  ■       '       Milt 

^rue  iXi      38  49    0  N.  fine  62694 


CASE 
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CASE    III. 

The  apparent  Time^  the  Latitude  and.  Longitude  of  the  Ship  being  given  ^ 
to  find  the  true  Altitude  of  the  Moon*s  Centre. 

RULE. 

Turn  the  longitude  into  time,  and  if  it  be  wed  add  it  to,  but  if 
it  be  eaft  fubtraS  it  from,  the  apparent  time  at  the  ihip,  and  it  will 
give  the  time  at  Greenwich. 

T^e  the  fun's  right  afcen.  out  of  the  N.  A.  and  proportion  it 
to  Greenwich-time,  which,  being  added  to  the  time  at  the  ihip^  the 
fum  will  be  the  right  afceniion  of  the  meridian  or  mid>heaven. 

Take  out  of  the  N.  A*  the  moon's  right  afceniion  and  declina- 
tion, and  proportion  them  to  the  time  at  Greenwich.  Turn  the 
moon's  right  afceniion  into  time,  and  take  the  diiFerence  between 
it  and  the  right  afceniion  of  the  mid-heaven,  which  will  be  the 
diilance  in  time  of  the  moon  from  the  meridian. 

Having  the  ihip's  lat.  together  with  the  moon's  deelin.  and  difl.  ^ 
from  the  meridian,  the  -true  altitude  is  found,  in  th^  fame  manner 
as  has  been  fhewn  in  iindipg  the  true  altitude  of  the  fun  and  ftar. 

EXAMPLE. 

What  will  be  the  moon's  true  akitude  April  28,  1809,  at 
6h.  20m.  P.  M.  in  lat.  42**  34'  S.  and  long.  84°  30'  weft  of  Green- 
wich by  account? 

H.    M.  01 

App.  time  at  {hip  6  20     Moon's  dec.  at  noon         7  54  S» 

Long.  84*^  33'  in  ti.  +  5  38     2**  10' x  by,  9973  gives  +  2     9 

Red.  time  11  58     Moon's  dec.  at  red.  ti.  xo     3 

H.  M.  s. 
X^^s  ri.  afc.  28  ap.  2  21  31   D's  ri.  afc.  at  noon  194  37 

3' 45''  X,  4986  gives  +       I  52  fid  X,  9973,  gives  +79 

% 

H.    I  I         .^—  ■    * 

^^  X 

Ri.  afc.  at  red.  time      2  23  23  201  46 

App.  time  at  fl&ip.  -f    6  20         In  time        =:         6h.  47  m.  4s. 

ARof  the  meridian        8  43  23 
D  's  right  afceniion  ^  47     4 

D  *s  dift  from  mer.  i  56  19  Log.  incol.  of  rifing     3  93960 

Sip's  latitude  42  34         Log.  co-fine  9  86717 

D'sdec.  10     3         Log.  co-fine  9  99328 

-Cpmp*  lat  47  26  ".'"  ■' 

■'   '       Nat,  num.  6310     3  80005 

Mer.  alt.  57  29         Nat.  fine  84324 

True  altitude  51  16        N.  fine  78014 

In  the  laft  example,  proportional  parts  are  taken  in  finding  the 
right  aicenfion,  decliiiatioii  and  log.  rifing. 

.       H  h  2  ^^ 
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By  the  three  laft  cafes  the  trite  altitudes  of  the  objefls  arc  found, 
therefore  if  the  apparent  altitudes  be  wanted,  the  dtfterencc  be- 
tween the  fan's  parallax  ztii  refraftidh  muft  be  added  to  the  fun's 
true  altitude,  the  refraftion  muft  be  added  ,to  the  true  altitude  of  ' 
a  ftar,  and  the  difference  between  the  moon's  refraO^ion  and  pa- 
rallax in  altitude  muft  be  fubtraded  from  the  true  altitude  of  the 
moon  thus  foun ',  to  obtain  the  refpe£i;ive  apparent  altitudes  of  their 
centres. 

To  find  the  Longitude  by  the  Edipfes  of  Jupiter* s  Satellites. 

On  the  day  preceding  the  evening  on  which  it  is  propofed  to  ob- 
ferve  an  eclipfe,  look  for  the  time  when  it  will  happen  at  Green- 
wich, in  page  3d  of  the  month  in  the  Ephemeris.  Find  the  difF. 
of  longitude  either  by  a  good  map,  fea  chart,  or  de^d  reckoning. 

Let  the  watch  be  regulated  by  the  fun  with  all  poffible  exadnefs 
to  the  apparent  time.  Turn  the  difference  of  longitude  into  time, 
and  add  it  to,  or  fu^traft  it  from,  the  apparent  time,  according  as  it 
is  caft  or  weft  of  Greenwich,  the  fum  or  difference  Will  be  nearly 
t^e  time  when  the  eclipfe  iB  to  be  looked  for  in  that  place.  But  as 
the  longitude  is  uncertain,  it  will  be  proper  to  begin  20  or  30  mi- 
nutes before. 

Obfervcthe  hours,  minutes  and  fecondsof  the  beginning  of  the 
eclipfe,  called  immerfion,  that  is,  the  very  initant  that  the  fatel- 
lite  appears  to  enter  into  the  fhadow  of  Jupiter  j  or  the  emerfion, 
that  is,  when  it  appears  to  come  out  of  the  fame.  The  difference 
of  time  between  the  obfcrvcd  immerfion,  or  emerfion,  and  that  fet 
down  in  the  Nautical  Almanack,  being  turned  into  degrees,  will 
give  the  di (Terence  of  longitude  between  Greenwich  and  the 
place  of  obfervation. 

Thefe  oblervations  made  on  the  firft  fatcllite,  or  that  which 
moves  nearelt  to  the  body  of  Jupiter,  is  the  nioft  proper  for  deter- 
mining the  longitude  ;  and  here  it  may  be  obferved,  that  its  cmer- 
iions  are  not  vifible  from  the  time  of  Jupiter's  conjunftion  with 
the  fun  to  the.  time  of  his  oppofition  to  the  fun,  and  that  its  immer- 
fions  are  not  vifiblc  from  the  time  of  the  planet's  oppofition  to  tiie 
fun,  to  the  time  of  its  conjundlion. 

The  conhgurations,  or  the  pofitions  in  which  Jupiter's  fatellites 
appear  at  Greenwich,  are  laid  down  every  night  when  vifible,  in 
page  the  I2th  of  the  month  in  the  Ephcmeris. 

EXAiMPLE. 

Suppofe  on  Jan,  8,  1809,  in  long.  r8*  23'E.  by  account,  an 
emerfion  of  Jupiter's  firft  fatellite  was  obferved  at  iih.  3m.  appa«> 
rent  ti«ne,  re<iuired  the  longitude  ?       ' 

H.    M.    S« 

At  Greenwich  that  day^thc  emerfion  began  at       9  50  26 
Obiervcd  emerfion  at  ihip  j  1     30 

Diff.  in  time        i  12  34 

turned 
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^urned  into  longitude  gives  i8^  8'  30'' tL,  becaufc  the  time  at  Green- 
wich is  lefs  than  at  the  place  of  obfervation,  the  error  in  the  lon- 
gitude is  5  miles  and  49  fecaj;xts. 

As  thefe  eclipfes  h-ppen  almoft  daily,  they  afFord  the  mod  ready 
means  of  determining  the  longitude  of  place  on  land,  and  then  the 
longitudes  of  fea-coafts  might  be  better  afcertained  than  they  are 
at  prefent ;  thev  might  "aifo  be  applied  at  fea,  could  they  be  ob- 
ferved  with  fuffic'ent  accuracy  in  a  fhip  under  fail,  which  can 
hardly  be  done,  fince  the  leaft  motion  of  a  telefcope  that  magni- 
fies fuiEciently  to  make  thefe  obfcrvations,  would  throw  the  ob- 
je£ls  out  of  the  field  of  view. 

The  eclipfes  of  Jupiter's  fatellites  may  be  well  obferved  by  one 
of  Dolland's  new  achromatic  telefcopes  of  three  feet  in  length,  or 
by  a  reflecting  teiefcope  of  18  or  20  inches  focal  length. 

To  fin  i  the  Longitude  hy  the  Eclipfes  of  the  Moon. 

This  is  performed  by  comparing  the  times  of  the  begijining  or 
ending,  as  alfo  the  times  when  any  number  of  digits  are  eclipied,, 
or  when   the  earth's  ihadow  begins  to  touch    or  leave  any  re- 
markable fpot  on  the  Oiooa's  face. 

Then  will  the  difference  of  time  between  the  like  obfervations 
made  at  different  places,  turned  into  degrees,  be  their  difference  of 
longitude. 

But  thefe  eclipfes  happen  too  feldom  to  be  of  any  general  ufe  at 
fea. 

To  find  the  Longitude  hy  a  Chronometer  or  Time'-ieeper, 

When  it  is  intended  to  make  ufe  of  a  time  keeper,  it  is  requi- 
fjte  to  examine  its  rate  of  going  before  you  leave  the  land,  and 
adjuft  it  to  the  meridian  of  the  place  from  which  you  reckon  your 
longitude.     To  d)  this,  you  muft  afcertain  the  apparent  time  by 
the  fun's  altitude  (or  by  fome  other  method)  and  apply  to  it  the 
e^quation  of  time,   taken  from  page  z,  of  the  Nautical  Almanack, 
accofding  to  its  title  of  a^ld  or  jubtraJf ;  the.fum  or  difference  will 
give  the  mean  time  of  obfervation  :  this,  compared  with  the  watch, 
will  fhew  how  much  it  is  too  faft  or  too  flow,  and  by  obferving 
this  difference  for  feveral  days  fucceffively,  you  will  afcertain  its 
rate  of  going:  if  you  find  it  gain  or  lofe  a  few  feconds  per  day, 
you  mufl  make  that  allowance  on  all  future  obfervation:.  at  fea* 
Inflead  of  comparing  the  time  fliewn  by  the  chronometer,  to  the 
mean   time  at  the  place  of  obfervation  found  as  above,  you  may 
compare  it  with  that  mean  time  reduced  to  Qreenwich-time,  by 
adding  to   that  mean  time  the  difference  of   longitude   between* 
Greenwich  and  ihe  place  of  obfervation^  when  it  is  to  the  weH- 
ward  of  Greenwich,  but  fubtra<3ing  it  when  to  the  eaftward;  and 
by  this  means  you  will  find  how  much  your  chronometer  differs 
from  Greenwich^time.     Having  thus  regulated  you^*  time-keeper, 
the  longitude  at  fea  is  readily  found  by  ii,  as  will  evidently  appear 
t)y  thp  following  examples : 

EXAMPLSi 
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EXAMPLE  I. 
Fuppof^that  on  Mar^h  25,  i8og,  the  apparent  time  was  found 
by  an  altitude  of  the  fon  to  be  ih.  5m.  9s.   P.  M,  when,  by  a 
time-keeper  well    regi/Iatcd  to  mean  Greenwich  time,  it  was 
4h.  3m.  6s.  P,  M.     Required  the  longitude? 

H*    M.    s. 
Apparent  time        -        -         159 
Equation  of  time        -         +  o     6  12 

Meantime      I    11  21 
Time  per  watch  -  436 

-2  51  45  equal  to 
42"*  56'  15"  of  weft  longrtude,  becaufe  the  time  at  Greenwich  is 
greater  than  the  time  atihip. 

EiCAMPLE  II. 
Suppofe  that  on  Sept.  12,  1809,  the  apparent  time  was  found  by 
an  altitude  of  the  fun  to  be4h.  3m.  6s,  P.  M.  when  the  time  per 
chronometer  is  2h.   P.  M.  the  watch  being  too  flow  for  mean 
Greenwich  time  1  im.  9s.     Required  the  longitude  ? 

H.    M.  s.  H.    M.    s.  , 

Apparent  time    4    3    6  P.  M.  Time  per  watch  200 
Equat.  of  time— o     3  46  Watch  error      +0    11      9  > 

Mean  time      3  59  10  P.  M.  Time  at  Green w.  2    11  9  P.  M. 
Ti.  at  Greenw.  2119 

Di£F.  oftime  i  48  11  ^ual  to  27°  2' 45"  eaftlongitude. 


OBLIQUE  TRIGONOMETRY. 

AXIOM  II. 

IN  all  plane  triangles  tht  ildcs  are  in  dired  proportion  to  the  fines  of  their  opp&i* 
fite  angles. 

Tojinda  Side. 
As  the  fine  of  an  angle 
Is  to  its  oppofite  fide. 

So  is  the  fine  of  either  of  the  other  angles  in  the  fame  triangle 
To  the  fide  oppofite  thereto. 

Tojind  an  Angle* 
As  any  fide  given 

Is  to  the  fine  of  its  oppofite  angle, 
So  is  either  of  _the  other  fides  in  the  fame  triangle 
To  the  fine  of  its  oppofite  angle. 

CASE  I. 

Two  angles  and  one  fide  Z.BDC  ioo«*  00' 

jivcn,  to  find  cither  of  the  Z.DCB    54    00  „ 


'S?,;  ,„^ o  '54    00 


given 
Icgj.? 

The  anple  BDC=:ioo<'  jgj    00 

and  angle  DCBZ254''.  .  ^«-=;^ — -■ 

Andtheleg.  BD=aao*  Z.CBD   46    00 

are  given  to  find  the  fidcf*  njj^ 


M^» 


•.•»?«•••• 


OW^I^ft   TRtOONOMETRV. 


nr 


CONSTRUCTION. 

Draw  an  tntlefinite  line  GE,  acfd  the  two  angles  D  ant!  C  toflr^tlicr,  and  fubtraiS- 
ing  their  fum  from  iSo^  leave*  the  remaining  angie  B  2f>^  on  the  line  OR  ;  on  any 
point  as  at  B,  defcribe  the  anj^lc  B  26,  and  on  BH  let  olFBD  Z20.  On  D  ia«tkc  the 
an^le  BDC  'oo*',  then  DC  w.H  haterfudt  the  line  uK  ifi  the  poinr  C,  which  c<)m- 
pletes  the  triangle,  and  BC  will  me^vlufe  on  the  famrfcalc  from  which  BD  was  laid 
down  268  nearly,  and  DC  119  alio  on  thciknie  fcale. 

1  o  find  CB.  I  To  find  DC. 

As  the  fine  of  the  ang.  C  54"  co.  ar.  o,'*9X)4'  As  line  ang,  C  54°  co.  ar.  "  0,09204 

U  to  the  fide  Bi^  120  '     a,34Z4aiIs  to  the  fide  BD  ^»o  2,34x41 

So  is  fupt.  fi«  of  aag.  BDC  8^^      9.:;9335iSo  is  fin^  ang«  B  zd-'  9,64184 


To  the  fide  BC  267,8 


a,o.7630 


2,4.2781  |To  fide  DC  119.2 
By  Gunter, 

Tft.  The  extent  from  8o*»  to  54*,  on  the  line  of  fines,  will  reach  from  210  to  267, 
on  the  line  of  wumbtrs  for  BC. 

2d.  The  extent  from  54*  to  26®,  on  the  line  of  fines,  will  reach  from  220  to  119, 
«n  the  line  of  numbers  for  the  fide  DC 

CASE  II.  and  III. 

Two  fidt's  and  an  angle  oppofite  to  one  of  them  being  given^  te  find  the  other  o^« 
pofirc  apirlcs  and  the  third  fide.' 

Tne  fide  8C  z^s,  and 

the  fide  AB   640,    and 

angle  A  26  given,  to  find 

the  fide  AC,  and  angles  ^    ^    ^.^''^ ""V   */-^ 

ABC  and  BC  A.  f.lk^^^y  «  N,?^5 


.J> 


r^' 


•••«»' 


.«.*•.•■....« 


CONSTRUCTION. 

Draw  the  indefinita  line  FE,  and  on  any  point  thereon,  as  at  A,  draw  tlie  anp^le 
DAE  26.  On  AD  let  off  ABZ1640,  then  on  B,  with  365  in  your  compafi'u^a,  taken 
from  the  fame  fcale,  defcribe  an  arch  which  will  cut  PE  in»the ''point  C.  Join  BC, 
and  it  is  done;  AC  will  meafure  on  the  fcale  before  ufed  8.9  nearly,  the  angle  B 
will  meafure  on  the  fcale  of  chords  103  4,  and  angle  C  50^  nc'arly. 


To  find  the  angle  C. 
As  the  fide  BC  365  co.  ar. 
U  to  the  fine  of  angle  A  26* 
So  is  the  fide  AB  640 

To  fine  angle  C  50*  14' 
Angle  A  add       26      o 


Proportion  by  Axiom  II. 


To  fin.d  AC. 

7,43771  As  fine  angt  C  S'^^  H'  co.  ar.        9,11427 
9,64i84;l!»  to  AB640  2,8o6zi 

2,8o6i8'boi8fi.ang.B,oritsfuppL  76*14'  9,98/34 


9i88573. To  fide  A  Q  8^8.7 


a,90779 


Subtradl 
from 


76 
180 


14 


Angle  B  103    46 

It  may  be  proper  to  obferve,  that  if  th^  given  angle  be  obtiife,  the  ang|e  fou-ht 
will  be  acute;  but  when  the  given  angle  is  acute,  and  oppofife  a  given  lefler  fide, 
then  the  n  quired  angle  is  doubtful  whether  acute  or  obtufe,  it  ought  therefore  to 
be  determined  before  the  operation ;  for  it  is  plain  the  above  proportion  produces. 
50*  14'  for  the  required  angk,  but  if  it  is  obtufe,  itaVupplcmcnt  to  186°  muil  ha 
taken,  vii.  129*  46'. 

Bp  Gwtier* 

I  ft;  The  extent  from  365  t«  640,  on  the  line  of  numbers,  will  reach  from  26**  to 
50^  14-' on  the  line  of  fines,  equal. to  the  ai^le  B. 

2d.  The  extent  from  50**  14',  to  76''  14 ,  on  the  liixc  of  fines,  will  r«ach  from  640 
to  2o^'  on  (he  un^  of  numbers,  equal  AC» 


Z.C 

x8o« 

CO' 

30 

Req*  angles 
i  the  fum' 

77 
38 

30 
4i 

J48  OBLl(it;ft    TRlCONOMETILY* 

AXtOM  in. 

Tn  eTer3r  plane  triangle  it  will  be  as  the  fum  of  an^  two  (ides  is  to  their  difference, 
fo  is  the  tangent  of  half  the  fum  of  the  angles  oppofite  thefe  iides,  to  the  tangent  of 
half  their  diflercnecy  which  half  diiFerenee  being  added  to  half  the  fum  of  the  angles, 
gives  the  greater  angle,  but,  being  fubtraAed,  the  remainder  will  be  the  leffer 
angle. 

CASE  IV.  and  V* 

Two  fides  and  their  contained  angle 
being  given »  to  find  either  of  the  other 
mngles  and  the  third  fidef 

The  fide  BC  no,  AQ  80,  and  angle 
BCA  Toi*»  30',  to  find  the  angle  BAC 
andCBA. 

Side  BC      X 10 

Side  AC        80  \        >»>.       / 

Sum  fides    106  v-"'     ^^:      Xc 

Diff.  offices  30  .  Ur        \    /     ^^  j^ 

c         m  K 

COKSTftUCTION. 

'  Draw  the  indefinite  right  line  CD,  on  which  fct  off  CBmib*  make  the  angle 
^CB=:iO^*  30',  then  on  AC  fct  off  CA  80,  join  AB,  and  it  is  done,  for  AB  will 
mcafurc  on  the  former  fcale  149,  and  the  angles  A  and  B  will  meafure  45**  58',  and 
31**  3*',  refpCiSlivcly,  on  the  line  of  chords. 

The  proportion  by  Axiom  III.  will  be. 

To  find  the  angles  B  and  A. 

Asthcfnraofthe  fides  AC  and  BC  i90co.ar 

7,7*1  »5 
1$  to, their  difference  ?o  1,47712 

So  is  tan.  j  fum  op.  angles  38*45' 9,90449 


To  find  the  fide  AB  by  Axiom  III. 
As  fine  ahg.  B  31  3*  co.  ar.         0,28x50 
Is  to  AC  80  1 190309 

So  is  fine  ung.  C  102  3°  ?  ^  ^g^  .g 

ontsfup.  77  303  y»y  yj 

To  fide  AB  149.3  2,17417 


To  tang,  half  diff.  7"  r3'z:9,i0286 

Addfd,give8  the  ang.  A  45    58 

Siib.  leaves  the  angle  B    31    32 

By  Gwiter, 

lil.  The  extent  from  19010  30,  on  the  line  of  numbers,  will  reach  from  3^*45' 
to  'j^  ir/on  the  line  of  tangents  for  half  difference. 

2d.  The  extent  from  ;^7'*^30',  which  is  the  fupplctiien*  of  102®  30',  to  31**  32' on 
the  line  of  fines,  will  reach  from  80°  to  149°  3',  on  the  line  of  numbers,  for  the  fide 
AB  required. 

The  Learner  may  be  at  a  lofs  how  to  know  to  which  angles  the  above  fum  and  dif- 
ference belong,  but  let  him  remember  the  grcateft  angle  is  oppofite  t6  the  greateft 
fide,  and  the  contrary,  which  will  determine  it. 

AXIOM  IV. 

Tn  any  plane  triangle,  it  will  be 

As  the  greateft  fide  - 

1%  to  the  fum  of  the  other  two  fides, 

So  is  the  difference  of  thofe  fides 

To  the  difference  of  the  fegments  of  the  bafe  made  by  a  perpendicular,  let  fall 
from  the  angle  oppofite  the  bafe. 

And  half  the  difference  of  the  fegments  added  to  half  their  fum  will  give  the 
greater  fegment,  but  if  fubtraded  from  their  half  fuin  will  leave  the  leffcr  fcgment, 
the  triangle  being  thus  cut  becomes  two  right  angled  triangles,  the  hypothenules 
and  bafes  of  which  are  given,  to  find  the  angles  by  Axiom  I.  in  right  angled  Trigo* 
nomctry,  page  34. 

CASK 


OfiLiaUB   SAILING. 

CASE  VL 
tlie  three  fides  of  a  ]»lane  trianjle  gifetii  to  fiad  the  angles 
The  fide  BA 
88,  BC  54>  AC  \ft.X" 

xo8,  givCR  to 
find  the  angks 
ABC,  BAC| 
BCA. 


2+9 


«*«aao« 


ft 


A  E        zo8      _  _ 

CONSTRUCTION, 
braw  the  indefinite  right  line  FO,  on  m^chifrom  any  point  therein,  as  at  A,fct 
df  AC  io8,  then,  88  in  Jrolir  cottipafles,  and  one  foot  on  the  point  A,  fweep  an  arch 
alfo  with  the  d2ftance54  in  your  tompaiTes,  and  one  point  on  C,  fweep  another  arch 
interfering  the  former  arch  in  the  point  B,  and  it  is  done ;  BA,  BC,  AC,  will  mea- 
fure  88, 54>  xo8  refpeAively  on  the  fame  fcale. 

The  propo^en  by  Axiom  IV. 

AB  89  To  find  AE= AI>-»PC  the  di£  of  fegmeats. 

BC  54 


i4ft    Sum  of  ihorteft  fides 
34    Diff.  ditto 


Halfbafe  54 

Halfdi^.fegm.  ft4>35 


As  the  fide  AC  lo8  co.  ar.  7,96658 

Is  to  the  fuA  offidesABandBCx44  2,15229 
So  is  diff.  fides  AB  and  BC  34  1^3 149 

To  A£  the  diir.  of  feg.  of  bafc  44,  7  2,65035 


AD 
DC 


76>35  Oreatfcgm. 
31,65  Leaftfegm. 


Half    aa,35 

Having  divided  th^  triangle  into  two  nght-angled  triangles,  the  hypothenuft  and 
bafes  of  which  are  given,  to  find  the  angles  by  Axiom  I.  as  follows : 


To  find  the  anele  DAB. 
As  the  hypothowfcAB  88  co.  ar.  8.05552 
Is  CO  radios  90^      10.0000 

SoisfideADthegreat  feg.  76.35  X.88a8i 

To  fine  ang.  CBD    «o«  1 1'        9.93S33 
Thccom.i8ang.Ac:a9  49 


To  find  the  angle  DBC* 
As  hypodi.  BC  54    co.  ar.         8.2676X 
Is.  to  radios 
So  is  DC  3T.65 


90' 


To  fi.  ang.  CBD  35^53' 
90 


laeooo 
1.5C037 

9.7679S 


Itscom.  ang.C=:54  07  +ang.  A.19^  49^:= 
S^  S6  and  180—83*56'=:  ang.  B  96*4' 


OBUQUE  SAILING. 

WE  come  next  to  the  doArine  of  oblique  triangles  anplied  to  problems  of  fail- 
ing: and  though  it  may  be  applied  to  the  nieafurmg  of  inacceifible  objeAs, 
yet  we  &all  confine  it  to  thofe  problems  which  are  more  immediately  neceflary  in 
navigation,  and  is  chiefly  uficd  m  takiiig  the  maps  of  harbours,  fea-coaib,  &c.  as 
follows. 

Ohliqw  Smling  exempmied  by  proper  EsampU 

CASE  I. 

The  bearing  and  diftance  of  two  places  from  each  other,  as  alfo  the  bearing  of  each 
of  them  from  a  third  place,  being  given,  to  find  the  diftance  from  the  laid  third 
place  to  each  of  the  other  two  places. 

EXAMPLE. 
Coafting  along  fiiore,  I  faw  a  cape  of  land  which  bore  from  me  N.  N.  E.    I  ftood 
away  W.N.W.  20  miles,  and  the  fame  cape  bore  from  me  N.Et  by  £•    I  would 
Know  the  dl^nce  of  the  Ihip  at  both  ftations  (rem  the  cape  I 

I  i  lAv^vw^ 


250  OBLIQUE     SAILING. 

CONSTRUCTION. 

Having  drawn  the  compafs  N.  E.  S.  W. 
let  A  rcprcfent  the  "pUtc  of  the  fhip  at  her 
firil  ftation,  from  wODOce,  through  the 
N.N.£.  point,  draw -(lic.lBdcfinite  right 
line  CA,  alfo  th^iigk  thu  W,  N.  W. 
point,  draw  a^ftier  ^defihit'e  rf^t  Unf , 
BA,  and  fct  m  thcrom  ^o  hiilcs  frofh.a 
fcak  of  equal  pVu  frcjm  A  to  S\  through 
the  centre  "Sf  the  conipafs  alfo  draw  the 
R.  ^.  by^^tijand  SiW.  bj  W.  poihu,  and 

Earallel  thorctoTrom'tJe point B.draw the 
nc  BC  meeting  the  N.  N.  E.  in  the  point 
C.  and  it  is  done ;  now  from  fllcN.  cSft- 
Wm,'^  pbints,  and  (rt>m  the  ;S..  weft  ward 


45'~^BCA,  and  the  difference  between 
W.  N.W.  and  S.  W.  by  W.  p9intg  i$  5  or  V6» 
ij'iz^ABC,  tjicn  the  Z.AC»4-'-ilABC=r 
90%  thorefiirc  the/*tl«r  jr  »  right  angle, 
or  90". 


To  'fiAd  the  diflance  AG. 
Arfinc-ang.ACB  3'3"45't6.ar.   0.45526 


1.30103 
i«476i4 


To  find  the  diibui<^e  JTC. 
As  fineang  ACB  33  1*5  co.jlr.  .o,a55a6 


:  AB  20  nu. 

: :  S.  ang.  BAC1Z90  00 

:dift.BC      =>^  36nti. 


1.30103    ^ 
10.00600 


1.55629 


..  AB  *'  aomi. 

>:  aik^g^Afie56  IS    . 

;Ackift.fromherift7 
ftation  29  !*93"milc»:5 

....J.    -....EXAMPLE  .II.     * 
Being  at  fca,  I  &w  tW)ieaiunifL  whole  bearing  froth  one  aribthjpr  I  'feiii\d  by  the 
chart  to  Be  W.  by  N.  and  E.  by  S.  diltince  15  miles,  the  a'ortEenlmbrt  tdri'ffdih  me 
S .  S.  W .  and  the  fouthcmmoft  S,  E.  by  E .    I  demand  nTycUltancc  firoin  cich  of  the 
faid  headlands  ?  '  .  ..1,  -    , 

CONSTRUCTION. 

N 

Havihg  drawn  the'cofefi- 
pafs,  fet  off  AB   the  S.  S. 
W.  bearing  and  AC  the  S. 
£.   b^   b.    Bearing,    draw 
through  the  centre  thexltrt- 
ted    line    reprefentlng    the       / 
bearings  of  the  two  places    -  L 
from     one     another,    andW".\ 
from    A    towards    D,    on 
this  line-,  fet  off  from  any 
fcale    of    eqliai    pacts,    15.. 
miles   from  A  to  I)>  and 
draw*.    AB.;      draw     pC  - 
parallel  to  BA  until  it  cuts 
AC  at  the  point  C,  thr<mgh 
C  draw  BC  parallel  to  AD, 
and  it  is^ne. 


•^^%  ^ 


-fcc 


CalcuhtionoJ  the  Sides. 
As  fine      78''  45'  CO.  ar.  9,09»43  It  being  an  irbfcelcs  triafbglc. 

Is  to  BC=:i5  miles  1. 17609  ACifBC  15  mil'6. 

;)'oisfincACz»  30  9.58284 


To -AB-^  55  miles.        0.76736 


•\V^ 


OBLIQUE   SAILING, 


251 


Tbis.  example,  and  the  firft,  ve,  ii(Je4  ^r  finding 
adland,  &c.  when  the  (hip  id  aboyt  to  take  her  4§ 


headland 


the  diftancc  of  a  (hip  from  any 
^arture  from  the  land. 


'     V 

(    \ 

• 
• 
• 

^ 

4 

V 

\ 

\ 

• 

\ 

.  \ 

\ 

• 

^. 


}€>'. 


O 


CASE  U. 

The  bearings  and  diftance- of  two  places  from  e^ck^qthcT,  tn4  the  diftance  of  one 
of  thofe  places  and  the  bearine  »i  the  •ther  from  a  third  place  being  given,  to  find 
the  bearing  of  the  firft,  and  the  'diftance  Qf  the.fccond  fron^  t^e  tbird  place. 

EXAMPLE!. 

Admit  two  ihips  fail  from  the  fame  ro«d»  one  £aj]a  >j(»£.  |  ^  s6  miTes,  the  other 
fails  20  miles,  and  ^en  finds  the  firft  to  l^ear  K.  N.  W.  .1,  dc^spd  the  difcance  be* 
tween  the  two  ifaips? 

CONSTRUpTlO^jl,  Bi 

I  ft.  HaviiT|j  drawn  the  c^m- 
pafs,  let  A  be  the  pjl^ce  the 
(hips  departed  (rom,  and  dra,3y 
the  N.  £.  i  £. .  Hue  AB  equai  x6 
miks, 

ad.  From  B  draw  the,  right 
line  B.C  paraUd  to  N.  H-  W- 
then  with  ao  miles  b^.tween^'' 
the  ccmpaffcs,  fetting  one  foot 
in  A,  with  the  other  interfedl  the 
line  B  C  as  in  d,  and  join 
AC,  then  is  the  Z.  BAC  the 
courfe  which  the  fecbnd  (hip 
fteered,  reckoned  ffoin  the'N.  £. 
i  E.  foutbqrly.  '  ;  ^  .  ■:     . . 

Calatlaijpn  of  the  Angles. 

The  bearing  from  B  to  C  is  S.  S.  £.  the  oppofite  ppiat  (o  N.  ^.  ViT'  whiqih  is  two 
points,  alfo  A  bears  from  the  fame  point  fi,  S.  W.  ^  W.  the  oppoCte  point  to 
N.  E.  i  E.  which  is  4^  points  and  two  fcsi.tx\  the  S.  eaftcflj^  make  ^ 'poi{K»  for  the 
Z» ABC,  from  whence  you  find  tha  ^p  thus :  >     '     • 

As  the  fide  ACizao  miles  co.  ar.  ^-^9^97 

Is  to  the  fine  of  the  ZABC  6i  poiDts.c:73*  f  39'^  9 .9808$ 

So  is  the  fide  AB  16  miles  >■ ,  1.2412 

To  the  fine  of  the  Z.C    49**  iV  51-88397. 

From  N.  N.  W.  add         »s  $Q 

Sum  makes  72  22  ^nm  the  H.  velberly. 

Which  being  counted  from  the  N,  N.  W.  makes  AG  to  bear  7a?  7'%'  Wefterly 
whence  the  fliip's  courfe  wife  from  A  to  C  72°  22'  eaftcrly,  or  E.  S.  E.  i  E.  nearly. 

Tofindthe  Difiaxtce  of  the  twjhipsfrom  one  another. 

The  i!lABC=:73*»    7  As  fine  Z.ABCrz73**  07' co.  ar.  9.9;5ji2 

itCz:            49    52  Is  to  (ide  AC=2o                       i-3oi'^3 

. : ^oisfine  4.57,1                   .     9'9»367 

Sum               122   59  r.L"  ..  :    ■ 

180  TofidcBC — i7^jmilc8              1.24382 


Z.A 


57    01 


CASE    III. 

The  bearings  and  diftances  ojf  any  two  places  ffopiji  ^l^ird  b.^in^g  giyeB,to  find  the 
bearings  of  the  faid  places^  and  theif  dUlance  fron^  '^fy  #ibeV. ' 

EXAMPLE  J.; 

^dmittwo  (hips  fetfai^  from  the  fam?"  port,  one  whereof  fails  N.  W.  ^o  mjles, 

the  "other  Auli  N.  E.  by  N..40  miles.    I  demai^  i^jf  -f^^'f^^'APfif  ^^  ^^ft^"f^  ^^'* 
each  othcsi  -  .   . 

•      .      liifi  •"•■  C0NS1^UC> 


<.• 


%$% 


OYLI^IS  8AILIK6, 

CONSTRUCTION. 
Tocakulaie  tktAngkt, 

N.  It.  by  N.  3  points    33*  45'    Side  AB       30 
N.W.4foiBt»  45  Side  AC        4(» 


Z.1A0 


Sum  of  nnluiowii  ^l.^*  2)101 
}  fnm  opp.  angle's  '        50 
From  ^  fet  off  the  N.  W.  courfe  AB, 
•yvhsch  inakc  30  miles,  alfo  draw  the 
fecond  fliip's  courfe  AC,   aod  fet  off  B 
thereon  40  miles  frofn  the  iamp  fcale; 
join  BCs  and  it  19  done. 


78  45    Snmolfidet  10 

lifp  — ■ 

Difference     10 

•  •  •       •  •    ■ 

15 
37 


Asfum  cffi.  AB  k,  AG^7o  eo.  ar.  8,»5490 
Is  to  t^eir  difference        10  1,00000 


So  is  tang.  ^  fuin  opp.  ^sfo  37     10,08570 

To  tang,  idiff;  ^  524         9^24060 

Angle  B  Sum  60  30 
Angle  C  Diff.  40  45 
Angle  A  78  45 


As  the  fi.  angle  p.  60^  30'  cs.  ar.  0/36030 

Is  to  fide  AC  40'  9,6020^ 

So  is  fine  ang.  A  78*  45'  9>99tX57 

To  t|ieir  dift.  B  C=45 .0|  ^fih^Z 


Sum     180 

Angle  C         4Q  45 
N.E.  byN.  33  45 


Tojind  the  Difianeejtom  each  ol^etf. 


Sum  74  30  the  bearing  of  B  from 

C,  or  Wj  by  S.  i  S.  nearly. 

CASE  IV. 

The  mutual  diftances  of  three  places  from  each  other,  and  alfo  the  bearing  of  any. 
^wo  of  them  being  given,  to  find  the  feveral  bearings  of  thefe  two  from  the  thii^ 
Jplac^.  EXAMPLE. 

Admit  there  be  two  sports  lying  £  by  N.  and  W.  by  S.  dillance  400  miles,  a  ihip. 
from  the  eaftcmmoft  fails  northerly,  450,7  miles,  another  from  the  wefternmoff  fail) 
300  miles  and  meets  the  fir/l.    I  demand  the  courie  fleered  by  each  ihip  I 

CONSTRUCTION, 

I  ft.  Haying  drawn  the  compafs 
N.  E.  S.  W.  let  B,  the  centre,  re- 
prefent  the  wefternmoft  port,  and 
draw  the  "J^.  by  N.  line  B  D,  on 
which  ict  off  400  miles  to  D,  then 
"will  I>  be  the  eafternmoft  poirt. 
»  ad.  "With  300. between  your 
compaffesy  and  pne  foot  on  B,  de- 
fcribs  an  arch. 

3d.  With  45  in  your  compaffes^ 
and  one  fc|ot  on  D,defcVibe  pother 
4ircb  interfering  the  former  arch, 
If  at  C,  jom  C  B  and  C  i), 

4th,  'Making  B  D,  tfie  bafe  frpn^ 
C,  let  M  the  pcnSenjicnlar  C  A 
thereof,  which  will  dlyide  theob* 
MJque  anrled  triangle  BCD  int^^ 

tw^  4  ti;i»Dgle$  B  Q  A 


Side  BC  300 
SidepC4sb»7 


tBLiqjTB  SAILIMO* 


»SJ 


By  Axiom  IV. 
As' the  bafe  B  D  400  co.  ar. 


»39794 


Is  to  fum  of  fides  BC  apdCD  750,7  2,87547 
Soisdifr.offidetBC  and  CD  150^,7  2,17811 


TodIif.fegts.ofbailB      28*    8  2,4ii5KTo  ico-^neang.  Djgu|5 

■     I  ■■'^  jSubtnua  E.  by  N.  1 1 .1 5 
Half  whicli 
Add  to  i  bafe 


^umisgr.fegt.AD:^  341    4 

Piff.=:thc  Icff.  fcgt.  AB  58    6 

Tojind  th$  Courfefrom  B,  in  ZSBQA, 
As  Jiypoth.  BC        300  co.  ar.      7>5**^* 
Is  to  radius  90  10,00000 

So  is  AB  58,6  1,76790 


Tofmd  the  Courf  efrem  D,  In  A  ACD. 

As  the hyp«th.  450,7C9^,  7«346if 

Is  to  radius  90  io,opoo 

So  is  AD  341^  1^533*^ 


^7937 


!"!r 


Remains  W.         29  30  N.  for  the  fliip> 
courfc  from  D,  the  ^ternmoft  j>fl7t- 


Co-fine  ang.  B     78^  44' 
Ad<l  E.  by  K       ii    15 


9,29078 


3un?i  E.  89  59  N.  or  N.  the  courfc  from  B,  the  wefierainoll  Ihif 's  port. 

CASE  V. 

The  bearings  of  two  or  more  places  from  two  diflferent  ftations,  as  aljb  the  hear- 
ings and  diftance  of  the  faid  ftations  from  each  other  being  given,  to  find  the  bear- 
ings and  diftance  of  the  faid  places  from  each  other  ? 

This  cafe  is  a  compofiiid  of  the  ^rft  and  fecond  ^afes. 

EXAMPLE    I. 

Coafcing  along  ihore,  I  faw  two  headlands,  th€  firft  bore  from  me  N.  E.  the 
fecond  £.  N.  £.  and  after  1  had  failed  £.  by  S.  'xo  miles,  the  firft  bore  from  xnt 
N;  by  £.  and  the  fecopd  N,  E.  by  N.  I  demand  the  bearings  of  the  two  headlands 
from  each  other?  .      . 

CONSTRUCTION.  c 

ift  Having  drjjiwn  the 
<ompaf«  N.  E.  S.  W.  let 
A  reprefent  the  place  of 
the  fhip,  from  whence 
draw  the  N.  £.  line  A  C, 
the  E.  N.EJineA  D,  and 
%h6  E.  by  S.  line  A  B  =1 
10  miles,  then  will  B  be 
the  fiiip's  fecond  ftation. 

2d.  From  B  draw  the 
line  B  C  parallel  to  the 
N.  by  E.  where  this  in- 
t^rfe^s  the  N.  £.  line  as 
;n  Cgivesthe  firft  head- 
land. 

3d.  ^Ifofrom  B  draw 
pfie  line  B  D  parallel  to 
(he  N.  E.  by  N.  where 
thisinter  feifts  ^e  E.N.  E. 
fine,  as  in  P,  riyf ?  fhp 
fecond  headland. 

4th.  Join  the  points  C  and  D,  then  will  C  D  l>e  the  diftance  of  the  headlands  from 
Wh  other^  and  the  Z.  A  C  D  tjieir  bearing  from  tht  N.  E.  line,  to  £nd  which  by 
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CALCULATION, 
Ptrft  yon  muft  find  the  diftance  of  both  headlands  from  both  ftations* 


1.  In  the  A  ABC  all  the  Z.8  are  giveo, 
and  one  fide  AB  lo  miles. 

Betwixt  E.  by  S.  and  N.  byE.  arc  eight 
points,  Gonfequently,  the  ^  ABC  is  right 
angled. 

Bctwijct  N,  E.  and  E.  by  S.  is  5  points,  or 

X.CABr:56**  i «»'.    Its  CQjnp.     Z.  A  C  B 

=33**  45'.    InAACB. 

As  fine  z.  ACBiz  33«  45'  co.ar,  0,25526 

:  fine  AB         zz  10  i,«ooco 

::  fine  Z.CAB=:  56    15  9,91985 


BC  J4.97 

or  15  miles  nearly. 


h^JS^i^ 


Laftly,  In  the  A  CBD  is  given  the  fide 
CB  14,96,  th?  fide  BD  10  miles,  and  Z.CBD. 
For^ctwixt  the  N.  by  E.  and  N.  E.  by  N. 
18  n  pomu,  or  the  .ICB.D  ~  2a*  30'. 
As  fum  of  fides  BC  &  BDn24,97  8.602  >8 
;  diff.  fides  BC  &  BD  .  4,97  0.69636 
: :  tang,  i  fum  opp<Z.8  =  7go  45'  10,70 1 34 


2.  In  the  A  A  D  &. 
Betwixt  £.  N.  £.  andB.  by  8.  are  ^  poxntt 

ZIZ.DAB  33**45'' 

BetwixtE.N.E.  and  N.E.  by  i^.  is  3  poiotSy 

fo  that  the  z.  ADB  isr:33  45';  noW  there 
are  2Zs  equal,  confequeitly  there  ninft  be 
two  fides  equal,  viz.  the  fides  oppofite  thofe 
angles,  that  is,  the  fide  AB  zz  the  fide  BD 
=1 10  miles;  and  the  :^  ABDis  an  ifocks  A* 
J  180 

22  'JO 

a)i57     30 


tang,  i  difference 

Z.CDB 


AS     » 
'^3  43 


J50,oooa8 


^  BCD      33  43 


As  fine  ABCD 
to  BD 
:  fine  A  CBD 


3a  43 
10  6 
2%  30 


7«  45 

0,25564 
1,00000 

9,58284 


C  D  the  diftance  of  both  68,9     1^8388 
Again, 

rem  A  B  C  D  "  33  43 
Subtraa  N.  by  E.   ii  15 

22  a8  that  is  D  bears 
from  C.  S.  22  28  E.  or  S.  S,  E.  and  C  the 

contrary  from  D. 
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THE  MANNER  OF  SURVEYING  COASTS  AND 

HARBOURS. 

To  take  the  Draft  of  a  Coaft  in  Sailing  along  it. 

HAVING  brought  the  {hip  to  the  moft  convenient  place  from 
whence  the  principal  points  of  the  Coaft  0/  Bay  m^y  be  feeii, 
either  caft  anchor,  if  it  is  convenient,  or  lie  as  ftcady  as  poi£ble  ; 
or,  if  thfc  coaft  is  too  fhoifil,  let  the  obfervations  and  meafvires  be 
done  in  a  boat  5  thqn,  while  the  veffel  is  in  a  fiationary  fituatioji, 
take  with  the  azimuth  compafs,  or  fextant,  the  bearings  in  degrees, 
&c,  of  fuch  points  of  the  coaft  as  form  the  moft  material  proje^ions 
or  hollows  ;  write  down  thefe  bearings,  and  majce  a  rough  (ketch 
of  the  coaft,  obferving  carefully  to  mark  the  points  whofe  bearings 
were  taken  with  letters,  for  the  fake  of  reference. 

Then  let  the  fliip  or  boat  run  in  a  dirc(ffc  line  along,  which  muft 
be  carefully  meafured  by  the  log,  or  otherwife,  one,  two,  or  thr,ee 
miles,  more  or  lefs,  until  (becomes  to  a  fituation  from  whence  the 
fame  points  before  obferved  can  be  feen  again :  th^ere  let  the  vc(rel 
Jie  as. in  thfe  foregoing  ftation,  and  again  oblerve  the  refpefiive 
bearings  and  leading- marks  where  two  points  or  bearings,  as  moun- 
tains, churches,  trees,  and  houfes,  any  two  remarkable  objefts  in 
one,  in  degrees,  &c.  of  the  fame  noted  points,  which  are  alfo  to 
fai?  wrote  down,  and  a  rough  (ketch  of  the  coaft  (hould  be  alfo  taken 
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from  this  ftation,  for  which  purpofc  prepare  an  obfervation  table:^ 
in  which  write  diftinftl/and  regularly  the  feverJkl  cekftial  obferva- 
trons,  bearirtgs,  diftances,  meafured  by  the  log  line,  the  rocks, 
fhoals,  foundings,  overfalls,  races  of  tides,  and  other  remarics  that 
may  be  made  al6ng  the  coaft ;  the  table  may  confift-of  7  or  8  co- 
lumns difpofed  in  the  following  order: 

Not E.^— The  fextant  Avill  be  found  the  feadieft  and  moft  correft 
inftrument  to  take  the  augles,  by  being  held  in  an  horizontal  poiitidh^ 
by  which  means  any  two  obje(9:s,  not  exceeding  120°,  may  be 
brought  into  contaft ;  it  will  not  be  amifs  to  take  material  pcintg 
by  the  compafs,  and  intertnediate  ones  by  the  fextant  or  qu»lrant. 

Oifervattons  in  navigating  the  Coajl  —-'■^from  Cote     ■  ■*■  tg  Paint 
'—  ,  being         '  Miies^  meajured  by  the  Logy  the  Cou»from  Sia^ 
titfn  I  to  2,  beiftg  S.  i  JV. 


Year, 

Month 

and 

Day 


Sun's 
Mer. 
Alt.. 

Bearings  at 
ftation. 

I 

Time  and 
diftance 

failed  from 
ftation. 

t 

D.M. 

H.M. 

Miles 
5 

I.  27 
11.45 

Bearings  and  dif- 
tances taken  at 
thcfe  diftances. 


iFath. 


A.Ni5«W. 
B.W.ao'S. 


2% 


Bearings  of 
rocks,  uoals, 
and  their  efti- 
mated  diftaoce 
when  on  a  line 
with  a  point 
or  heads  of  the 
coaft. 


Pomts  and 
heads.  M, 


Remarks 
oiithetidest 
natui%,and 
diraeniionfi 

of  rocks, 
flxoals,  and 
anchorage. 


This  rock 
dries  and 
feemediob 
yd8.N.&S. 
a  leading 
marktoitit 

While  the  veffel  is  running  the  bafe  line  from  ftation  to  ftation, 
an  accuratetippearance  of  the  coaft  (houl J  be  made,  to  do  which, 
let  four  expert  perfons  be  appointed,  one  to  take  the  bearing  exaftly 
With  an  azimuth  cohipafs  ;"  one  to  overfee  the  running  out  of  the 
log-iihe,  and  to  keep  an  account  of  the  fhip's  way,  fo  as  to  be  rea- 
dily able  to  tell  thediftance  run  when  required  \  the  third  to  attend 
the  heaving  of  the  lead,  to  write  down  the  foundings  and  bearings 
of  one  or  two  head  points,  or  remarkable  points  of  the  coaft,  taken 
at  each  depth  ;  the  fourth  a  draftfman,  to  draw  out  the  neceffary 
bearings  arid  diftances,  and  delineate  the  figures  and  windings  of 
the  coaft  at  each  ftation,  and  to  correct:  their  forms  and  dimenfions 
when  the  fhip  is  failing  along  the  land.  Then  let  the  federal  bear- 
ings be  corrected  by  the  variation  to  reduce  them  to  their  true  po- 
fitions  ;  then,  in  fome  convenient  part  of  a  ftieet  of  paper,  defcribe 
a  circle,  the  larger  the  better,  on  which  lay  off  the  feveral  bear- 
ings taken  from  the  firft  ftation,  and  let  thcJn  be  numbered  1,2, 
3,  &c.  on  the  outfide  of  the  circle  ;  alfo  lay  down  the  feveral  bear- 
ings taken  at  the  2d  ftation,    let  thefe  be  numbered  with  the  fame 


fijgurc*  an  the  in  fide  of  the  circle. 


\^w*i 
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DFaw  a  line  to  expre(s  th6  fhip's  run,  both  in  length  and  coUffe^ 
and  from  the  end  of  the  lihe,  exprelSng  the  firft  ftation,  draw  Ijbes 
parallel  to  the  refpedive  bearings  taken  at  that  end^  and  note  it  in 
the  circle;  mark  the  tnterfedlions  of  each  pair  of  lih^^  direded  to 
the  fame  point,  with  the  numbers  annexed  to  their  bearings  s  and, 
through  the  interfe£Hons  fo  marked,  draw  by  hand  a  curvedf  line  ; 
€>bferve  to  waye  the  line  in  and  out  as  near  as  can  be  {ike  the  bond^ 
ing  of  the  coaft  itfelf. 

Againft  each  part  draw  the  appearance  of  the  elevated,  or  low 
cround,  in  the  iketches,  diftin^iihing  rocks,  cli^,  or  high  lands^ 
low  lands,  £ind  hilk,  &c.  If  there  are  any  currents  of  eddies,' ex-> 
prefs  them  in  their  proper  places,  by  dafts  op  arrdws,  the  points 
being  turned  that  way  the  currents  fet ;  put  in  the  feveral  found** 
ings  at  low  water,  in  fmall  figures,  diftinguifhing  whether  fathoms 
or  feet ;  (hew  the  time  of  high  water  on  the  full  and  change  days, 
by  Roman  figures,  and  tell  the  rife  in  feet,  put  in  a  compais  with  a 
Kale  of  miles  or  leagues,  fuch  as  the  vefTels  run  was  laid  down  by  | 
add  the  name  of  the  place,  the  coaft,  and  the  latitude  and  longitude, 
as  true  as  can  be  obtained. 

If  there  is  a  (hoal  or  fand  on  the  coaft,  let  it  be  takeii  by  a  boat 
failing  round  it,  and  keeping  an  account  of  the  courfes,  diftances, 
and  foundings,  to  be  put  in  the  draft ;  the  boat  muft,  from  fome 
part  of  the  faid  fand  or  (hoal,  take  the  bearings  of  two  points  of  the 
coaft,  where  bearings  have  been  taken  from  the  (hip,  or  the  bear- 
ing of  the  boat,  or  fome  part  of  the  (hoal,  or  fome  beacon  in  that 
place  muft  be  taken  by  the  (hip,  at  the  ftations  where  (he  takes  the 
bearings  of  the  (hore;  for,  by  either  of  thefe  means  one  point  of  the 
(and  being  obtained,  the  reft  of  it  can  be  laid  down  from  the  boat's 
account. 

If  the  coaft  to  be  drawn  is  a  bay  or  harbour,  winding  in  fuch  a 
manner  that  all  its  parts  cannot  be  feen  at  two  ftations ;  let  as 
many  bafes  or  lines  be  drawn,  and  exa£lly  meafured,  as  may  be 
found  neceffary,  obferving  that  the  feveral  diftances  run  (hould  join 
to  one  another,  in  the  nature  of  a  traverfe;  that  each  new  fet  of 
objc6b  or  points  obferved  (hould  be  taken  from  two  ftations  at  the 
end  of  a  known  diftance,  and  tha:  the  objeils  whofe  bearings  are 
taken  do  not  fo  much  extend  beyond  the  limits  of  the  bafe,  as  to 
make  angles  with  it  lefs  than  about  |  or  -J  of  a  point,  but  rather  re- 
ferve  fuch  objed^s  for  the  next  meafured  bafe  line ;  for  when  lines 
lie  very  obliquely  to  one  another,  their  interfeftions  are  not  eafily 
afcertained. 

Thus  may  a  coaft  of  any  extent  be  furveyed,  by  carefully  mea* 
furing  of  ftationary  bafe  lines,  and  from  their  ends  drawing  angles 
to  each  other, 

if  any  particular  parts  of  the  harbour  cannot  be  conveniently  feen 
from  either  ftation,  take  the  boat  into  thofe  places,  and,  having 
well  examined  them,  make  (ketches  thereof,  eftimating  the  length 
and  breadth  of  the  feveral  inlets,  either  by  the  rowing  or  failing  of 
the  boat  i  take  as  many  bearings,  foundings,  and  other  notes,  as 

may 
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may  be  thought  necefTary  ;  then  annex  thefe  particular  views  in 
their  proper  places  in  the  general  draft. 

If  there  are  any  dangerous  fands  or  rocks,  befides  infertinpr  them 
in  their  proper  place?,  there  fhould  be  a  double  line  drawn  through 
that  point,  on  one  or  more  objefts  afliore ;  and  for  this  purpofe 
choofe  a  church,  mill,  houfe,  noted  tree,  a  clift,  or  any  remark- 
able thing  that  can  be  diftinftly  feen  at  fea,  and  which  can  be  brought 
to  bear  in  the  fame  right  line  with  the  point  to  be  avoided  ;  but  if 
that  point  is  under  water,  there  muft  be  two  land-marks  brought 
to  bear  with  the  danger,  either  in  a  right  line,  when  it  can  be,  or 
in  two  lines,  and  thofe  two  lines,  and  thofe  land  mahks  may  be  put 
down  in  their  proper  places,  by  their  interfeftion  of  two  obje£ts  in 
one  bearing,  and  two  obje<5ls  in  another  bearing  ;  whicfi  will  give 
the  ftation^  of  the  (hip,  and  the  diflance  and  the  bearing  of  the  dan- 
ger from  that  flation,  noted  when  near  or  on  it ;  but  if  two  luch 
interfedlions  cannot  he  obtained^  it  muft  be  put  down  from  the  two 
points  on  (hore,  in  one  with  the  computed  diftance  therefrom,  or 
from  the  interfering  bearings  of  two  fingle  points  on  fhore. 

It  fbould  be  remarked  in  the  draft,  what  places,  if  any,  are  unfit 
for  aiu:horage,  and  what  are  fit,  by  writing  rocky  ground,  foul 
anchorage,  good  anchorage  ^  and  in  the  latter  to  draw  the  figure  of 
an  anchor.  Alfo,  if  there  is  any  particular  channel  more  conve- 
nient to  fail  through  than  another,  it  is  to  be  pointed  out  by  lines 
drawn  to  its  entrance,  from  two  or  more  noted  marks  on  fhore. 

The  foregoing  method  of  lurveying  a  coaft,  fuppofes  in  general, 
that  it  is  taken  by  a  fhip  in  her  paflage  along,  not  having  an  oppor- 
tunity of  going  alhore.     But  when  circumftances  will  permit  the 
-meafures  and  obfervations  to  be  made  on  land,  the  furvey  can  b^ 
more  accurately  taken  than  on  the  waceo  ^ 


sx 


To  Survey  an  Harbour  by  Obfervation  ajhore. 

MAKE  an  eye-draft  of  the  place  to  be  fgrveyed ;  and,  in  going 
round  its, coaft,  fix  in  the  moft  remarkable  points  and  bends 
of  the  fliore  ftation  ftaves  or  ftrait  poles,  tall  enough  to  be  feen 
at  a  confiderable  diftance;  but  if  at  any  of  thofe  places  there  is  a 
noted  tree,  houfe,  or  any  other  remarkable  thing,  that  objeS  may 
ferve  inftead  of  a  ftation  ftafF;  and  it  will  be  convenient  to  black 
the  flave?,  and  tie  a  piece  of  white  bunting  to  the  top  of  each ;  then, 
in  the  eye-draft,  put  letters  at  the  noted  points,  or  marks,  for  dif- 
tin6^ion-fake. 

Choofe  the  moft  level  fpot  of  ground,  wherein  a  bafe  line  may  be 
meafured,  of  one  or  more  half  whiles  in  le;igth,  or  a  length  of  not 
lefs  than  a  tenth  part  of  the  diftance  of  the  two  extreme  objeSs 
xtiarked  for  obferving,  and  lejt  the  dire£lion  of  the  meafured  bafe 
line  be  fo  laid  out,  that  from  both  ends  of  it  as  noany  of  the  ftation 
ftaves  before  planted,  or  the  obiefts  before  remarked,  may  be  feen  \ 

the  bearing  or  pofition  of  this  bafe  niwuft  be  detcctt\vv\^<X  ^^  ^^'iS^^^ 

K  k  '  ^'^^ 
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and  minutes,  and  alfo  its  length  muft  be  accurately  meafured  to  feet 
and  parts,  either  by  a  meafuring  chain,  or  by  a  piece  oriog-Unc  of 
joo  feet  long,  properly  marked  at  the  end  of  every  lO  feet. 

From  one  end  of  the  bafe  obferve,  with  any  inftrument  proper  to 
take  bearings,  the  pofition  or  bearing  in  degrees  and  minutes  of  all 
the  ftaves  or  objefts  within  view,  and  write  them  down  orderly; 
do  the  fame  from  the  other  end  of  the  bafe,  and  let  all  the  bearingd- 
bc  correfted  by  the  variation  of  the  compafs. 

Then  thefe  meafures  and  corrected  bearings  being  plotted  or  laid 
down,  will  give  the  moft  confpicuous  points  on  fliore,  the  inter- 
mediate fpaces  are  to  be  filled  up  from  the  iketches  of  them  m^do 
©n  the  fpot. 

But  if  any  fuch  objefls  fhould  fpread  on  either  hand,  lb  far  from 
beyond  the  limits  of  the  bafe,  that  at  either  end  thel-eof,  the  other 
end  and  thofe  objects  or  ftaves  fhould  appear  nearly  in  the  fame  di- 
reftion^  or  to  make  •<s  of,  not  exceeding  io°:  or,  if  fomeof  the 
remarked  objeSs  can  be  feen  only  from  one  end  of  the  bafe,  then 
let  the  bearings  of  fuch  objects  be  taken  from  a  place  whofe  pofition 
has  beep  determined  from  both  ends  of  the  meafured  bafe ;  or  if 
there  are  feveral  remarked  obje£te  which  cannot  be  feen  from  either 
end  of  the  bafe  lines,  let  the  bearings  of  fuch  objeds  be  taken 
from  each  of  the  two  points  whofe  pofition  has  been  taken  from 
both  ends  of  the  bafe ;  or,  it  may  on  fome  occafions  be  proper  to 
choofe  another  place  on  which  another  bafe  of  a  convenient  length 
may  be  meafured,  and  from  the  extremities  of  which  the  ends  of 
the  firfl  bafe  may  be  feen,  and  alfo  as  many  as  can  be  of  the  remain- 
ing objefts  which  lay  too  obliquely  for  the  firft  bafe,  or  which 
could  not  be  feen  from  it  5  in  fuch  manner  proceed  until  the  bear- 
ings are  taken  of  all  the  points  judged  neceflary  for  completing  the 
furvey  of  the  limits  of  the  harbour. 

If  a  bafe  line  of  a  fufficient  length  cannot  be  meafured  in  one 
right  line,  it  may  be  taken  in  two  adjoining  lines,  as  the  two  fides 
of  a  triangle,  the*  included  angle  being  accurately  taken,  and  the 
bearing  of  either  line, 

•  When  the  outlines  or  limits  of  an  harbour,  bay,  road,  &c.  are 
delineated  by  the  preceding  precepts,  Idt  a  fmall  vefTel  go  out  tp 
fea  to  take  drawings  of  the  appearance  of  the  land,  and  its  bearings, 
fail  likewife  into  the  harbour,  and  draw  the  appearance  of  its  en- 
trance; take  particular  notice  if  there  are  any  falfe  refemblances 
of  the  entrance  by  which  fhips  may  be  deceived  and  run  into  dan- 
ger ;  or  when  any  two  objefts  being  brought  in  a  line,  or  in  one, 
will  lead  into  the  harbour  without  danger ;  when  it  can  be  done, 
fearch  for  the  befl  anchoring  places,  and  if  polTible  denote  thofe 
places,  by  bringing  two  objects  in  one,  if  not  the  exad  bearings  of 
two  or  three  other  objeds,  fo  that  the  places  may  be  eafily  deter- 
mined, the  chart  being  correctly  drawn,  a  compafs  with  the  va- 
riation, and  fcale  properly  fitted  to  the  plan,  the  rfles,  rocks,  fands, 
'&c.  marked  in  their  proper  places,  with  their  foundings  at  \oVf 
W^ter,  and  the  winds  open  to  thetn,  the  befl;  tradt  with  the  found- 
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ings  all  the  way  to  thofe  anchoring  places,  the  proper  failing  marks 
to  avoid  dangers;  the  winds,  if  any  troublefonne  onej,  which  pre- 
vail, and  at  what  feafons;  the  places  where  frelh  water  can  be  got, 
the  name  of  the  place,'the  country  inyon  what  fea,  the  latitjjde  and 
iongitude,  a  fketch  of  the  appearance  the  place  makes  at  fea  upon  a 
kaown  rhumb,  and  at  an  edimated  diftance,  and  whatever  elfe  a 
judicious  Teaman  fball  thipjc  proper  to  infert  j  then  is  the  plan  fit 
for  ^1  iiautjcal  purpofes,  and  may  be  embelliihed  with  proper  co* 
lours,  if  neceffary* 

Sea-drawings,  taken  according  to  the  foregoing  precepts,  befides 
the  real  ufe  they  are  of,  cannot  fail  to  recommend  the  young  ma* 
riner  who  furveys  and  conftruSs  them,  to  the  notice  of  bis  fup«* 
riors. 


7i  reduce  a  Drafi  to  a /mailer  Scal^. 

WITH  a  black  lead  pencil  draw  the  draft  to  be  reduced  all 
over  with  crofs-lifles,  forming  exa£l  fquares,  draw  the  clean 
paper  for  the  copy  all  over  with  the  fame  number  of  fquares,  but 
their  fides  larger  or  fmaller  in  proportion  to  the  intended  fize  of  the 
fcale,  fuch  as  4,  i,&c.  length  of  the  other,  diftinguifli  by  a  ftronger 
mark,  wiih  a  figure  every  fifth  or  fixth  row  of  fquares  in  both,  fo 
that  the  feveral  correfponding  fquares.  may  be  readily  perceived; 
then,  in  each  of  the  fquares  of  the  draft,  draw,  by  the  eye,  a  curve 
on  the  paper,  fimilar  to  that  in  the  fquare  of  your  copying  draft,  till 
the  whole  is  copied;  make  the  black  lines  with  India  or  other  ink, 
and  when  drawn,  the  black-lead  lines  may  be  rubbed  out  with  bread 
or  India  rubber. 

I  here  give  two  Examples,  as  an  elucidation  of  what  has  laft  been 

laid. 

EXAMPLE  I. 

AB  is  the  bafe  line,  equal  to  .|  Mile. 


BG=N.    5<>E.        I 

BC=N.  25  W.         a 

BD=rN.  53  W.         3  r    Station  at  B, 

BEnW.S.W.  4^with  Bearings. 

BH=S.W.byS.lW.5 

BF=S.  6 


AG=N.E.byN.  1 
ACziN.  '      2 

AD=N.53^25'W.3 
AEzzS.W.byW.  4 
AH-S.|W.  5 
AF=:S.E;  6 


Thefe  inftruments  give  the  points  GC  DE  HF  in  order  from 
each  ftation ;  that  is,  BG  and  AO  interfe£i:,  as  alfo  BC  and  AC, 
kc. 

Obfef  ve,  the  laft  letter  muft  be  tlTe  fame  in  both  bearings,  and  it 
will  be  the  heft  to  follow  the  bearings  one  way  all  round  the  com- 
pafs  from  the  firft  ftation ;  as  alfo  when  arrived  at  the  feCond  fta- 
tion, begin  with  your  firfl  objed  feen  at  firft  flation,  and  follow 
the  letters  round  belonging  to  each  objed,  by  which  the  laft  letti^r 
in  each  bearing  will  fucceffively  follow  in  order* 

This  is  an  example  when  on  board  fliip. 

.Kk2 
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EXAMPLE  IL 

This  harbour  was  furveycd  by  bafe  lines  taken  on  ihore,  which, 
when  it  can  be  done,  is  far  preferable. 

The  bafe  line  AG  8i2  fathoms,  was  taken,  as  by  directions, 
on  the  moft  even  fpot  on  fhore  ;  now,  beginning  from  the  point  A : 
AB=W.  by  S.  I  S.\  1GB=S.  S.  W. 

AC^W.byN.        i  Bearings  GC=W.  by  S.  ^  Sj 
AD=W.N.W4N.f  froniSta-GD3=W.|N.  f    Bearings  from 

AEzzN.N.W.^W.  AioH  A.     GE=W.N.W.N.       ^  Station  G. 
AF=:N.by  W.fW.  \  GFziN.W.byN.'N. 

AG=N..N.E.        J8i2fath. 

After  having  made  thefe  obfervations,  it  will  be  neceffary  to 
proceed  to  the  northern  part  of  the  coaft.  In  all  cafes  wheie  a 
coaft  is  furveyed  in  feveral  parts,  it  is  moft  advifable  to  meafure  a 
new  fundamental  bafe  for  each  part,  when  it  can  be  conveniently 
done.  A  line  meafured  from  the  ftation  F,  towards  K,  is  well 
adapted  to  our  purpofe.  Let  FK,  therefore,  be  the  fecond  bafe  line  ; 
its  length,  by  admeafurement,  is  found  to  be  778  fathoms;  and  its 
bearings  by  compafs,  N.  E.  J  E.     Take  bearings  from  each  end  of 

this  bafe  as  before. 

1  Bear-  fKFnS.W.^W.  '] 
FIandFH=N.W.byN.jN.  1  ings  |  KH=N.W.;^N.  " 
FLztN.  i  E.  >from  {  KI=W.|S. 

FK-N.E.iE.778fath.  Sta-   |  KL=N.byW. 

J  tionF  LKN=N.^E.4WJ 
It  is  plain,  that  the  conncdion  between  the  two  parts  of  this 
furvcy  is  preferved  by  the  fecond  fundamental  bafe  being  drawn 
from  the  point  F,  whofe  fituation  was  before  determined  by  ob- 
fervations  from  the  firft  bafe  line.  If  this  particular  pofition  of 
the  firft  bafe  line  had  not  been  convenient,  and  it  had  been  taken 
at  a  diftancc  from  every  point  determined  in  fituation  from  the 
firft  bafe  line,  the  conn€£l:on  would  have  required  an  obfervation 
of  the  bearing  of  or4C  of  the  faid  points  from  each  end  of  the 
fecond  bafe.  Thus,  fuppofe  the  line  IK  to  be  the  fecond  bafe 
line,  inftead  of  FK,  the  pofition  of  IK,  with  refpe^t  tothe  given 
point  F,  may  be  known  by  taking  the  bearing  of  F  from  I  and  K. 

The  end  nf  the  (hoal,  marked  M,  lies  with  D,  bearing  N;  and  £. 
N.  bvE.^E. 

All  the  obfervations  which  are  required  to  be  made  on  fhore 
being  completed,  through  the  interfeti-tions  of  the  bearings  draw 
the  configuration  of  the  coaft,  as  before  dire<5led,  and  finifli  the 
drawing  by  the  inftru£lions  there  given  5  which j  if  well  attended  to, 
no  difficulty  can  well  occur. 


.jm.^,'.. 


To  find  the  Height  and  Di/iances  of  Obje£fs  at  Sea. 

WHEN  the  objefl:  is  perpendicular,  and  thediftance  to  it  can 
be  meafured,  find  the  angle  of  altitude  with  a  quadrant,  and 
irjeafure  the  diftance  to  it  as  exa£t  as  puilible,  and  then  you  have 

the 
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the  angles  and  bafe,  to  find  the  perpendicular;  or,  if  yqu  go  back- 
ward or  forward  until  the  angle  of  altitude  be  45°,  the  diftance  be- 
tween  you  and  the  objc£l  will  be  the  perpendicular  height. 
EXAMPLE  I. 
Being  69  fathoms  from  the  bottom  of  a  tower,  I  find  its  alti- 
tude, after  allowing  for  the  height  of  my  eye,  above  the  water  15^ 
10'.     Retguired  the  height! 


Draw  ABr;96,  upon  B  erefl  the  perpendicular  BC,  and  draw 
AC,  making  an  angle  with  AB=:iS*  10'  till  it  cuts  BC  inC,  thea 
will  BC  be  the  height  of  the  tower.     Or, 

As  radius  jo.ooooo     As  co-fi.ang.Aco.ar. 

Is  to  the  bafe  96  1.9B227       :  Bafe        96 

Soistang.ang.A.  is^^o'        9.43301!     ::  S,  sug.A. 


Ts  the  height  BC  26,2  1.41535    :  the  perpen. 

EXAMPLE  n. 
Being  at  Tea,  lobfarved  the  altitude  of  a  mountain,  and  found 
it  20**,  and  then  failing  from  it  in  a  direct  line  four  miles,  I  found 
the  altitude  of  the  mountain  to  be  14°,  dip  and  refra&ion  allowed 
for.     I  require  the  perpendicular  height? 


CONSTRUCTION. 
Draw  'he  horiioDisI  line  DC. 

On  tnypoincAmake  the  I.BAC::: 
from  A  fet  off  four  mile»  to  D,  on  D  mate 
th«  A.B'OC^n'',  inirrom  where  the  line 
DB  cat!  the  line  AB  u  at  B,  let  fall  thi 
perpendicular  BC  on  the  hale, DC,  and 
£C  meafured  will  be  the  pcrpcndiculai 
licighl  reqaircd. 

180  ' 


Theang,  DADs 
Tbe  uig.  ADB  = 


Th*  wglt  ADB  s 


AsriDeiDBA-e'C    co.ar. 

e  9Bej7 

1     AD=4mll«. 

i:  SineiBDAl4" 

9J83« 

:    SC=j.l66  O.50OJ6 
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So  that  the  height  of  the  mountain  is  3  miles  .j4||  =:  ifurlobg, 
1*3  poles,  &c« 
Note.    In  finding  the  >  DAB  fee  Prob.  sth  in  Geometry. 


Of  the  Curvature  of  the  Earth. 

MOST  perfons  know  that  if  they  are  raifed  above  fhe  furface 
of  the  adjacent  land  or  water,  they  can  not  only  fee  different 
obje6^s  that  lie  on  that  furface  better,  but  alfo  fee  thofe  more  and 
more  remote  as  they  advance  higher.  The  irregularity  of  the  fur- 
face of  the  land  will  not  be  fubjeQed  to  anyone  rule  that  will  give 
the  diftancc  to  which  objeSs  may  be  ktxi  at  different  elevations  ; 
\m%  at  fea,  where  there  is  generally  an  uniform  curvature  of  the 
water,  upon  the  fuppofition  of  the  fpherical  form  of  the  earth,  thoie 
diftances  may  be  cafily  computed. 

RULE, 

To  the  earth's  femi  diameter  add  the  height  of  the  eye,  multiply 
the  fum  by  the  height,  then  the  fquare  root  of  the  produft  is  the 
diftance  at  which  an  objedl  on  the  furface  of  the  water  can  be  feen 
by  an  eye  fo  elevated ;  and  by  this  rule  was  Table  XXL  computed, 
the  diameter  of  the  earth  being  talcen  at  4 1798 117  feet,  according 
to  Sirlfaac  Newton's  meafures.  This  Table  may  be  ufefully  ap- 
plied to  eftimate  the  diftance  of  an  obje<ft  at  fea,  the  elevation  of 
that  objeft  above  its  horizon  being  known. 

EXAMPLE    L 

Sailing  towards  a  headland,  on  which  is  a  light  houfe  elevated 
600  feet  above  the  furface  of  the  water,  we  faw  the  lights  at  night 
juft  appear  in  the  horizon ;  how  far  were  we  at  that  time  diftant 
from  that  light-houfe  ? 

Look  in  Table  XXIIL  for  600  feet  in  the  column  marked 
height  in  feet,  and  right  againft  it,  in  the  column  marked  diftance 
in  miles,  is  29.994.  So  that  the  diftance  may  be  reckoned  about 
30  miles. 

EXAMPLE  IL 

Being  in  company  with  feme  merchants  walking  on  a  fandy 
ihore,  on  the  look  out  for  a  veflel  which  was  cxpefted,  whofe  top- 
gallant maft  was  140  feet  above  the  furface,  allowance  being  made 
for  her  immerfion  in  the  water,  we  obfervod  through  the  telefcope 
a  ftiip's  vane  juft  appearing  in  the  horizon.  How  far  off"  is  that 
fliip,  fuppofing  it  the  veflel  expefted?  Anfwer,  againft  140  feet,  the 
height,  ftands  14.488,  that  is  her  diftance  5  here  Is  no  allowance 
made  for  the  height  of  the  eye  above  the  horizon ;  but  it  is  obvious, 
that  the  higher  the  eye,  the  farther  it  can  fee :  now  as  objeds  are 
feen  in  a  ftrait  line,  and  that  line  is  a  tangent  to  the  earth's  fur- 
/ace>  therefore  it  follows,  that  to  find  the  diftance  of  two  elevated 
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objeSs,  when  the  right  line  joining  them  touches  the  furface  of  the 
earth/  between  thofe  objefts  look  for  the  diftance  anfwering  each 
height,  and  their  fum  is  the  diftance  required. 

Thus,  in  the  fecond  example,  fuppofe  the  eye  raifed  fix  feet  above 
the  water's  edge,  it  can  fee  an  objefton  the  furface  2.QQ9,  or  three 
miles  off.  This  diftance  added  to  14 1  miles,  make  the  diftance  of 
the  fliip  to  be  1 7  |  miles. 

EXAMPLE  HI. 

A  man  being  on  the  main-top- gallant  maft  of  a  man  of  war,  200 
feet  above  the  water^  fees  a  100  gun  fliip  fhe  had  engaged  the 
day  before  hull-to  i  how  far  were  thofe  fhips  diftant  from  one 
another  ? 

A  {hip  of  100  guns,  or  a  firft^rate  man  of  war,  is  above  6d  feet 
from  the  keel  to  the  rails,  from  which  deduct  about  20,  leaves  40 
for  the  height  of  her  quarter  above  water.  Now  a  {hip  is  feea 
hull-to  when  her  upper  works  juft  appear. 

Then  200  feet  high  gives     17.316  miles. 
And  againft  40  ftands  7-744 

25.060  miles  is  her  diftance. 
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CURRENTS  are  certain  fettiogs  of  the  ftreams,  by  means  of 
which  all  bodies  moving  therein  are  compelled  to  alter  their 
courfe  and  fubmit  to  the  motion  impreffed  upon  them  by  it:  whence, 
if  a  current  fets  with  the  courfe  of  a  fhip,  it  augments  her  motion 
by  as  much  as  the  drift  or  rate  of  driving  it. 

Thus,  if  a  {hip  fails  N.  N.  E.  20  miles,  in  a  current  that  fets 
N.  N.  E.  8  miles,  in  the  fame  time  her  true  courfe  will  be  N.  N. 
E.  28  niiles  in  that  time  ;  but  if  a  current  fets  againft  a  {hip,  it  lef- 
fens  her  velocity  .by  juft  as  much  as  the  current's  drift  is. 

So  that  if  the  {hip  fails  N.  E.  49  miles,  in  a  current  that  fets  S, 
W.  10  miles  in  that  time,  then  her  true  courfe  will  beN.  E.  39 
miles;  and  if  in  the  fame  time  that  the  {liip  fails  N.  E.  49  miles 
in  a  current  that  fets  S.  W.  59  miles.,  then  the  (hip  will  fall  a-ftern, 
and  her  true  courfe  will  be  S.  W,  10  miles  ;  but  if  the  (hip  thwarts: 
the  current,  it  not  only  lefiens  or  augments  her  velocity,  but  gives 
her  a  new  motion,  compounded  of  that  of  the  Ihip  and  current ; 

If  a  body  be  agitated  A  »  H 

by  two  motions  at  the 
fame  time,  the  one  with 
a  certain  velocity  that 
will  carryitaccordingto 
the  dire<Sion  of  the  line 
AB,  the  length  AB  in  a 
certain  Jpaceo/t/me,  the 
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Other  according  to  the  d!re£lion  of  the  line  AD,  with  a  velqcity 
that  will  carry  it  to  the  diftance  AD  in  the  fame  time,  then  the  body 
will  dcfcribe  the  diagonal  AC,  and  at  the  end  ofthat  time  will  be, 
found  in  the  point  C. 

The  fetting  and  drifts  of  the  moft  remarkable  tides  and  currents 
arepretty  well  known,  but  if  in  uiiknown  currents,  the  ufual  way 
to  find  the  fetting  and  drift  is  thu^ : 

Let  three  or  four  men  take  a  boat  a  little  way  from  the  (hip,  and, 
by  a  rope  fattened  to  the  boat's  ftem,  let  down  a^  heavy  iron  pot, 
er  loaded  kettle,  into  the  fea,  to  the  depth  of  80  or  loO  fathoms 
when  it  can  be,  whereby  the  boat  will  ride  almoft  as  fteady  as  at 
anchor,  then  heave  the  log,  and  the  number  of  knots  run  oiit  in 
half  a  minute  will  give  the  miles  which  the  current  runs  per  hour^ 
and  the  bearing  of  the  log  (hews  the  fetting  of  the  current. 

EXAMPLE  L 

If  a  (hip  fails  E.  N.  £.  98  miles  in  a  current  that  feta  S.  W,  27 
,  miles  in  the  fame  time,  what  is  her  true  courfe  and  diftance  ? 


J 

i8o' 

'  o* 

/ 

22 

30 

2)157 

30 

i  Sum 

ofreq. 

<s.  78 

45 

CALCULATION. 

^ 

The  oppofite  point  to  S.W.  is  N.  E.  which  taken  from  E.  N.  E. 
leaves  2  points=22^  30',  between  them  for  the  <  'C. 

Now  we  have  in  the  a  ACB  the  fide  AC,  fide  CB,  and  the- 
<  C  given,  to  find  the  <  A,  <  B,  and  fide  AB=:diftance  by 
Axiom  III, 

As  fum  of  the  fides  125  co.  ar,  7,90309 
. .  their  difF.  71  1,85126 


Side 
Side 


AC   98 
BC    27 


Sum  of  fides      125 
Diff^  71 


::tan.f  fumofopp.  <78  4^5      10,70134 
•  •tan.  of  I  their  difF.  70  42      10,45569 


mmmt 


To 
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To  i  fum  of  the  <s,  78^  45'      To  find  the  dift.  AB  by  axiom  II. 
Apply  the  i  difF.       70  42     As  fine  <  A    8°   3'co.  ar!  0,85376 


+  gives  <  B=:       149  27      • .  fide  BC     27 
—  gives  <  A=:         8     3     : :  fine  C        22  30 

. .  fide  AB  ^  73  78 


9,S«z84 
^1,86796 


The  ^  B  8^  3'+  E.  N.  £.=670  3o'=N.  75^^  33'  E.  the  cou. 
and  dift,  73,78  miles  for  the  anfwcr. 

EXAMPtEIL 
If  a  fhip  from  the  lat.  38*^  40' S.  fails  N.  N.  E.  40  miles,  then 
N.  E,  by  E.  36  miles,  in  a  current  that  fets  S.  £•  by  S.  20  miles, 
in  the  fame  time  that  the  (hip  fails  40  miles  ;  I  demand  the'dif- 
tance  from  th^  firft  place^  and  alfo  the  latitude  rhe  (hip  is  in  i 


.«'■ 


/ 


wl 


CONSTRUCTION. 

Having  dravirn  the  compafs,  draw  the  N,  N,  £.  courfe  equal  to 
40  miles,  to  the  end  of  which  join  the  N.  £.  by  E.  line,  and  fet  oiF 
thereon  36  from  the  fame  fcale,  from  the  end  of  the  laft  N.  E.  by 
£•  line  fet  ofFthe  dtft.  of  the  current's  drift,  viz.  S.  E.  by  S.  38 
miles,  that  is,  as  40  the  run  of  the  fhip  is  to  20  the  run  of  the  cur- 
rent, fo  is  76  the  whole  run  of  the  fhip  to  38  the  drift  of  the  cur* 
rent,  then  to  the  end  of  that  line  to  the  (hip's  firft  place,  will  be  the 
diftance,  and  the  angle  being  meafured  will  be  the  (hip's  courfe, 
and  a  line  let  fall  from  this  laft  point  on  the  parallel  of  the  (hip's 
firft  place,  will  give  on  that  parallel  the  departure  from  her  firft 
meridian. 

Thi^  may  be  done  by  calculation  ;  but  that  being  tedious,  we 
Aall  omit  it,  and  (h^w  hpw  it  may  be  done  by  a  traverfe,  in  which 
Wf  (bail  confidtc-  the  ciirr«fit  as  a  iingle  courfe* 

X»  1  Courfes. 
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Courfes.  Miles. 

Northing. 

Southing. 

Eafting. 

Wefting. 

N.  N.  E.      40 
N.  E  by  E.  36 
S.  E.  by  S.  38 

37-0 
20.0 

3f.6 

»5.3 

29.9 

21. 1 

» 

57.0 
31.6 

31.6 

66.3 

• 

25.4 

To  the  lat.  failed  from  38°  40' S.  fub.  the  diff.  of  Ut.  25  miles  N. 
leaves  the  lat.  3:8^  15'S  where  the  (hip  is  arrived  at. 

To  find  the  courfe.  To  find  the  diftance. 

As  diff,  lat.  25. 4C0.  ar.  8,59517     As  fine  cou.  60°  3'co.  ar.  0,02970 
,.rad.  0,00000      ..dep.         66  5  1,82151 

: :  dep.  66^  3'  1,82151     : :  rad.  

»g  ■  ■*  II  ■ 
1,85121 


. .  tan.  cou.  69**  3'     10  41668      . .  dift.         71 
Her  diftance  from  her  firft  place  is  71  miles. 
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ABACK  The  firuation  of  the  fails,  when  their  furfaces  are  prefled 
aft  againft  the  maft  by  the  force  of  ihe  wind. 

J6a/t,  The  hinder  part  of  a  ihip,  or  towards  the  ftern.  It  alfo  Gg' 
ri\fi^^  farther  aft  ox  marer  to  the  ft<^rn  ;  as,  the  barricade  ftands  abaft  the 
jnain-maft  5  that  is,  nearer  to  the  ftern. 

Ahaft  the  beam  denotes  the  relative  fituation  of  any  objed  with  the 

ihip,  when  the  objeft  is  placed  in  any  part  pf  that  arch  of  the  horizon 

ivhich  is  contained  between  a  line  at  right  angles  with  the  keel  and 

that  point  of  the  compafs  which  is  diredly  oppofite   to  the   fbip*s 

"COurfe, 

Aboard,    The  infide  of  a  fliip. 

A'hoard  is  the  diflance  run  Hy  a  fhip  on  one  tack  :  thus  they  ^zy,good 
hoards  when  a  (hip  does  not  go  to  leeward  of  her  courfe ;  a/hoit  Lard, 
and  a  long  board,  according  to  the  didance  run 

Aboard  main  taekl  The  order  to  draw  the  lower  corner  of  the  main* 
^il  down  to  the  cheRree. 

About.    The  iituation  of  a  fhip  as  foon  as  fhe  has  tacked. 

About Jb'ipt    The  order  to  prepare  for  tacking. 

Aoreaft,  The  fituation  of  two  or  more  Ihips  lying  with  their  fides  pa- 
rallel, and  their  beads  equally  advanced;  in  which  cafe  they  are abreaft 
of  each  other.  A^abast  o?  any  placb  meansoff  or  diredtfy  oppofite 
to  it. 

Adrif 
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Adrift.  The  date  of  a  fhip  broken  from  her  moorings,  and  driving 
about  without  controul. 

Afloat,    fiuoyed  up  by  the  water  from  the  ground. 

Afcre.  All  that  part  of  aihip  which  lies  forward,  or  near  the  dem, 
Itaifo  {\gxx\^ts  farthtr  ferward;  as,  the  manger  Hands  aforb  the  fore* 
mad  ;  that  is,  nearer  to  the  dera. 

Aft,    Behind,  or  near  the  dern  of  the  (hip. 

After,  A  phrafe  applied  to  any  objed  in  the  hinder  part  of  the  fliip^ 
as  the  after  hatchway,  the  after- fails,  &c. 

A^ground.  The  fituation  of  a  diip  when  her  bottom,  or  any  part  of 
it,  reds  on  the  ground. 

A'head,  Any  thing  which  is  dtuated  on  that  point  of  the  compafs 
to  which  a  diip*s  dem  is  direded  is  faid  to  be  ahead  of  her.     ^ 

A-hulL  The  dtuation  of  a  diip  when  all  her  fails  are  furled,  and  her 
helm  to  the  lee-fide  ;  by  which  Aie  lies  with  her  head  being  fomewhat 
inclined  to  the  dire6tion  of  the  wind. 

A'lee^  The  pofition  of  the  helm  when  it  is  puflied  down  to  the  lee« 
fide. 

All  in  the  fwind.  The  date  of  a  ftiip*s  fails  when  they  are  parallel  to 
the  diredion  of  the  wind,  fo  as  lo  diake,  or  quiver. 

All  hands  hoay  !  The  call  by  which  all  the  diip's  company  are  fum- 
moned  upon  deck. 

Aloft,    As  the  taad-headsi  or  any  where  about  the  higher  rigging* 

Along'Jtde,     Side- by-fide,  or  joined  to  a  diip,  wharf,  &c. 

Along-Jhore,  Along  the  coad$  a  coad  which  is  in  the  fight  of  the 
^ore,  and  nearly  parallel  to  it. 

Aloof.     Is  di dance.     Keep  aloof,  that  is,  keep  at  a  didance. 

Amain.     At  once,  fuddenly:  as,  letoo  amain! 

Amidfhips.  The  middle  of  a  diip,  either  with  regard  to  her  length 
or  breadth. 

7(9  anchor.  To  let  the  anchor  fall  into  the  ground,  for  the  diip  to 
ride  thereby. 

Anchorage,    Ground  fit  to  hold  a  d)!p  by  her  anchor. 

^ he  anchor  ii  a  ceck-bilL  The  fituation  of  the  anchor  when  it  hangs 
by  the  dopper  at  the  cathead* 

Jit  anchor.    The  fituation  of  a  diip  riding  at  her  anchor. 

An-tnd.  The  pofition  of  any  mad,  fcc.  when  ereded  perpendicularly. 
The  top-mads  are  faid  to  be  an-£NO  when  they  are  hdided  up  to  their 
ufual  dations. 

Apeek.  Perpendicular  to  the  anchor,  the  cable  having  been  drawn  {o 
tight  as  to  bring  the  diip  diredly  over  it.    The  anchor  is  then  faid  to 

be  APEEK. 

Arm  the  lead.    Apply  a  pully  to  the  lower  end. 

Afhore,    On  the  diore.     It  alfo  means  a-orouko* 
'   Jiftern.     Any  didance  behind  a  diip,  as  oppofed  to  a-head. 

Athivart.     Acrofs  the  line  of  a  diip*s  courfe  6r  keel. 

Ath<wart'hauiife\  The  fituation  of  a  fliip  when  driven  by  accident 
.acrofs  the  fore-part  of  another,  whether  they  touch  or  are  at  a  fmall 
didance  from  each  other,  the  tranfverfe  pofition  of  the  former  areprin* 
cipally  underdood. 

Athwart  the  fore  font.  When  any  objed  erodes  the  line  of  a  diip*8 
courfe*  but  a-bead  of  ber^  it  is  faid  to  be  athwart  hbr    foes 

VOOT. 

L  1  2  iltlyuaatW 
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Athnji^art-fiifs.  A  diredion  Bcrofs  die  ihip  from  cne  fide  to  tbe 
other. 

Atrip,  When  applied  to  tbe  anctior,  it  nseios  that  tbe  anchor  is 
drawn  out  of  the  ground,  and  hangs,  in  a  perpendicular  dtre&ion,-  by 
the  cable  or  buoy-rope.  The  toplails  are  faid  to  be  atrip  when  they 
are  hoided  up  to  the  mafthead,  to.  their  otmoft  extent. 

AvqftI    The  command  to  ftop,  or  ceafe,  in  any  operation. 

Awning.  A  fhelter  or  fcreen  of  canvas,  fpread  over  the  decks  of  a 
fhip  to  keep  off  the  heat  of  the  fun.  Spread  the  awking,  extend  lift 
as  to  cover  the  deck-     Furl  the  awvino,  that  is,  roll  it  up* 

Aivfigh.     The  fame  as  atr i p. 

To  back  the  anchor.  To  carry  out  a  froall  anchor  a  head  of  the  large^ 
one,  in  order  .to  prevent  it  from  coming  home. 

To  back  afiem,  in  rowing,  is  to  impel  the  boat  with  her  flem  foremofi, 
by  means  of  the  oars. 

"Toboj^  the  fails.  To  arrange  them  in  a  iifuatioD  that  will  occafion 
the  infpto  movea-ftem. 

'1 0  back  and  fill .  Is  to  receive  the  wind  fometimes  on  the  forefide  of 
tbe  fail,  and  fometimes  on  the  other>  and  is  ufed  when  droppitig  a  vcf- 
fcl  up  or  down  a  river. 

Bay.     A  place  for  Ihips  to  anchor. 

Tohngpipt  the  miscen.     To  bring  the  (beet  to  the  mizcn  (hrouds. 

To  balance.  To  contraA  a  fail  into  a  narrower  compafs,  by  tying  up 
a  part  of  it  at  one  corner. 

BaJlaftn  Is  either  pigs  of  iron,  ftones,  or  gravel,  which  lad  is  called 
iingle  ballast;  and  their  ufe  is  to  bring  the  (hip  down  to  her  bear* 
ings  in  the  water,  which  her  provilions  and  fibres  will  not  do.  Trim 
the  BALLAST,  that  is,  fpread  it  about,  and  lay  it  even.  The  ballast 
(hoots,  that  is,  it  diifts,  or  runs  over  from  one  (ide^of  the  hold  to  the 
other. 

Bt^le.     Bale  the  boat;  that  is.  lade  or  throw  the  water  out  of  her. 

Under  hare  poles.     When  a  fhip  has  no  fail  fet. 

Barge,     A  carvel-builtboat,  that  rows  with  ten  or  twelve  oars. 

Batten,  A  thin  piece  of  wood.  Batten  down  the  hatches,  is  to  nail 
BATTENS  upon  thc  tarpauHus,  which  are  over  the  hatches^  that  they 
may  not  be  wafhed  offl 

Bearing.  The  fituation  of  one  place  from  another,  with  regard  to 
the  points  of  the  compafs.  The  fituation  alfo  of  any  didant  objeft, 
eflimated  from  fome  part  of  the  (hip,  according  to  her  (ituatioa :  thcfe 
latter  bearings  are  either  on  the  beam,  before  the  beam,  abaft 

THE  beam,    on    the   LEE   OR  WEATHER    BOWj    ON  THE  LEE   OR  WEA- 
THER aUARTBR,    A-HEAD,    OR  A-STERN. 

Bear  a-hand.     Make  hafte,  difpatch. 

To  bear  in  WITH  THE  LAND.    Is  when  a  fhip  fails  towards  thc  (bore. 

To  bear  off.  To  thruft  or  keep  off  from  the  fhip's  fide,  &c.  any  weight 
when  hoifling. 

To  bear  up  or  atuay.  The  a^  of  changing  a  fhip's  courfe,  to  make  her 
fail  more  before  the  wind. 

Beat.do'wn,     Caulking  every  feam  in  her  bottom. 

Beating  to  ivindivard.  The  mafc:ing  a  progrefs  againfl  ihe  direftion 
of  the  wmd,  by  fleering  alternately  clofe.hauled  on  the  liarboard  and 
larboard  tacks. 

To  becalm„  To  intercept  tbe  current  of  tbe  wind,  in  its  paira<>e  to  % 
'  V  fhip. 
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fhip,  by  any  contiguous  oBjeft,  as  a  (hore  above  bcrfals,  as  a  high  fca 
behind,  &c.  and  thus  one  i\\\\  is  faid  to  becalm  another. 

Be/ore  the  beam  denotes  ari  arch  of  the  horizon  comprehended  between 
the  Hoe  of  the  beam  and  line  ot  the  kee^  forward. 

To  bflay.  To  fallen  a  rope,  by  winding  it  feveral  times  backwards 
and  forwards  on  a  cleat  or  pin. 

To  bend  a  fail.     Is  to  affix  it  to  its  proper  yard  6r  ftay. 

Bet-ween-dscks,  The  fpacc  contained  between  any  two  decks  cf  a 
il}ip. 

Bight  of  a  rope.  Any  part  between  the  two  ends.  Bight,  a  narrow 
inlet  of  the  fea. 

Bilge.  1  o  break.  The  fliip  is  bilged,  that  is,  her  planks  are  broken 
in  with  violence. 

Bilge. 'watrr.  Js  that  which,  by  reafon  of  thcflatnefs  of  a  fliip's  bottom, 
lies  on  her  floor,  ^»nd  cannoi  go  to  the  pump. 

BtnrMcle.     A  kind  of  box  to  contain  the  compaifes  in  upon  deck. 
Birth.     The  llation  in  which  a  (hip  rides  at  anchor,  either  alone -or 
in  a  fleet;  the  due  diltance  between   two  fliips ;  and  alfo  a  room  or 
apartment  for  the  officers  of  a  mefs. 

Bitts.  Very  large  pieces  of  timber  in  the  forepartof  a  fliip,  round 
which  the  cables  are  fattened  when  the  fliip  is  at  anchor.  After  bittb, 
a  fmaller  kind  of  bitis,  upon  the  quarter.deckj  for  belaying  the  run- 
aing  rigging  to. 

To  biti  the  cable.  Is  to  bring  the  cable  under  the  crofs-piece,  and 
a  turn  round  the  biit.head.  In  this  pofltion  it  may  be  either  kept  flx.e<i 
or  veered  away. 

Bitter,.  The  turn  of  the  cable  round  the  bitts. 
B'uter.end     That  part  of  the  cable  which  flays  within-board  round 
abi  utthe  bilts  when  thefliip  is  at  anchor. 

Bhck.  A  piece  of  wood  with  runningfheavesor  wheels  in  it,  through 
which  the  running  rigging  is  pafled,  to  add  to  the  purchafe. 
Block  atid block.     VV  hen  ihcy  cannot  approach  any  nigher. 
Board-a>/d' beard.  When  two  fliips  come  fo  near  as  to  touch  each  other, 
or  when  they  lye  fide-by-fide. 

Tobf^rd ajhtp.    To  enter  an  enemy'*  flilp  in  an  engagement. 
Boldjhore.     A  fleep  coatl,  permitting  the  clofe  approach .  of  ftiip- 
ping. 

Bolt-rope.  The  rope  which  goes  round  a  fail,  and  to  which  tbacan* 
vas  is  fewed. 

Bonnet  of  a  fail.  Is  an  additional  piece  of  canvas  put  to  the  fail  in 
moderate  weather  to  hold  more  wind.  Lace  on  the  bonnet,  that  is, 
faflen  it  to  the  fail.     Shake  oti*  the  bonnet,  take  it  oft'. 

Boot-topping.  Cl«aning  the  upper  part  of  a  Ihip'R  bottom,  or  that 
part  which  lies  immediately  under  the  farface  of  the  water;  af>d 
paying  it  over  with  tallow,  or  with  a  mixture  of  tallow,  fulpluir,  refin, 
&c 

Both  Jheets  aft.     The  (ituation  of  a  fliip  failing  right  before  the  wim!. 

Bo^-grace.     A   frame  of  old  rope  or  junk,  laid  out  at  the  bow«, 

flems,  and  fides  of  (hips,  to  prevent  them  from  being  injured  by  flakes 

^f  ice. 

Bo'wline  bridles.  Lines  made  faft  to  the  cringles  in  the  fides  of  the 
iails,  and  to  which  the  bow-line  is  faftcned. 

'So^iJines,    Lines  made  faft  to  the  bridles,  to  haul  thera  forwa^:d 
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when  upon  a  wind,'  which  being  hauled  tort,  enables  the  (hip  to  fait 
nearer  lo  ihe  wind. 

To  lowff»    lb  pull  upon  any  body  with  a  tacklfe,  in  order  to  remove, 
it. 

BonAjfprit.  A  large  piece  of  timber  which  (lands  out  from  the  bows 
oi  3.  (hip. 

Boxhaulin^.  A  particular  method  of  veering  a  fhip,  when  the  fwell 
of  the  Tea  renders  tacking  imprafticablc. 

Boxing.  It  is  performed  by  laying  the  head-fails  aback,  to  pay  off 
the  (hip's  head  when  got  in  the  wind,  in  order  to  retara  the  (hip's 
head  into  the  line  of  her  courfe. 

T9  braze  tbeyardu     To  move  the  yard«,  by  means  of  the  braces. 

To  ht  ace  about.     To  brace  the  yards  round  for  the  contrary  tack. 

To  brace  fl^arp^  1  To  brace  (be  yards  to  a  pofition,  in  which  they  will 
make  the  fmalleft  poflible  angle  with  the  keel,  for  the  (hip  to  have 
head -way, 

Tobracf^tn,  To  eafe  off  the  lee-braces,  and  round  in  the  weather- 
braces,  to  atTifl  the  motion  of  the  fhip*s  head  in  tacking. 

Tobrailup,    To  haul  up  a  fail  by  means  of  the  brails. 

Broils.  A  name  to  certain  ropes  belonging  to  the  mizen,  ofcd  to 
trufs  it  up  to  the  mad.  But  jt  is  iikewiCe  applied  to  all  the  ro^es 
which  are  cmrloyed  in  hauling  up  thp  after  corners  of  the  day.fails. 

9^0  break  bulk.     The  ad  of  beginning  to  unload  a  (hip. 

To  breakjteer.  When  a  (hip  at  anchor  is  forced,  by  the  wind  or 
imrrent,  from  that  pofition  in  which  (he  keeps  her  anchor  moft  free  of 
berfelf  and  moO  firm  in  the  ground,  fo  as  to  endanger  the  tripping  or 
fouling  her  anchor* 

Breaming.     Earning  off  the  filth  from  a  (hip's  bottom. 

Brcaft^Jaft,  A  rope  employed  to  confine  a  (hip  fideways  to  a  wharfi 
or  to  fome  other  fhip. 

To  bring  by  ttr  lee.      See  TO  BROACH  TO. 

To  bring  to.  To  check  the  courfe  of  a  fhip  when  (he  is  advancing, 
by  arranging  the  fails  in  fuch  a  manner  as  that  they  fhall  counteract 
each  other,  and  prevent  her  from  either  retreating  or  advancing. 

To  broach  to.  To  incline  fuddenly  to  windward  of  the  (hip's  courfe 
againf)  the  helm,  fo  as  to  prefent  her  fide  to  the  wind,  and  endanger 
her  lofing  her  mafts.  The  difi^erence  between  broaching  to,  and 
BRINGING  BY  THE  LEE,  may  be  thus  defined:  fuppofe  a  (hip  under 
great  fail  is  fieering  foutb,  having  the  wind  at  N.  N.  W.  then  wefl  iy 
the  weather-fide,  and  eaft  the  lee-fide.  If,  by  any  accident,  her  head 
turn  round  to  the  weltward,  fo  as  that  her  fails  are  all  taken  aback  on 
the  weather-fide,  (he  is  faid  to  broach  to.  If,  on  the  contrary,  her 
head  declines  fo  far  eaf!ward  as  to  lay  her  fails  a-back  on  that  fide 
which  was  the  lee-fide,  it  is  called  BRINGING  BY  the  lee. 
.  Brtmdjieie,  A  difcharge  of  all  the  guns  on  one  fide  of  a  (hip  both 
above  and  below. 

hrckttt'backed,  or  hogd.  The  (late  of  a  (hip  which  is  fo  loofened  in 
her  franne  as  to  drop  at  each  end. 

BiilL'hcad.     A  partition. 

Buoy.  A  floating  conical  cafk,  moored  upon  fiioals,  to(hewwhero 
the  danger  is  j  alfo  ufed  to  anchors  to  (hew  where  they  lie. 

Uuni'lintSk    ^ines  that  come  down  from  the  top  of  the  mad  to  the 

•  foot 
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-foot  rope  before  the  fail,  and  by  which  the  bunt  or  belly  of  the  falt^ 
hauled  up  outwards.  , 

By  the  board     Over  the  (hip's  fide. 

By  the  head.  The  (late  of  ^  Ihip  when  (lie  is'fo  unequally  loaded  as 
to  draw  more  water  forward  than  (he  ought.   . 

By  the  ivinii,  ^  The  courfe  of  a  ihip  as  nearly  as  poflible  to  the  dircAion 
of  the  wind,  which  is  generally  within  fix  pointa  of  it. 

Cap,  A  piece  of  wood  fixtd  on  the  head  of  the  naaft,  through  which 
the  next  mart  goes. 

Capfian,  An  inftrumeilt  by. which  the  anchor  is  weighed  out  of  the 
ground,  it  being  a  great  mechanical  power  and  is  ufcd  f<»r  fetting  up 
the  Ihrouds,  and  other  work  where  great  purchafes  are  required. 

To  careen.  To  incline  a  ihip  on  one  fide  ib  low  down,  by  the  appli- 
cation of  a  flrong  purchafe  to  her  mails,  as  that  her  bottona  on  the 
other  tide  may  be  cleanfed  by  breaming,  and  examined. 

Caft'ing,  The  motion  of  falling  off,  fo  as  to  bring  the  direfi.ion  of 
the  wind  on  either  fide  of  the -ihip,  after.it  has  blown  fome  time  right 
a-head.     It  is  particularly  applied  tea  ihip  about  to  weigh  anchor.    - 

To  cat  the  anchor.  Is  to  hook  the  cat- block  to  the  ring  of  the  anchor, 
and  haul  it  up  clofe'  to  the  cat>head,  , 

Oz/^  Ptfw.     A  light  air  of  wind  perceived  in  a  calm,  fwecping  the 
furface  of  the  fea  very  lightly:     A  hitch  taken  on  the  lanyard  of  a 
/hroud,  in  which  the  tackle  is  hooked  in  fetting  up  the  rigging,  and  for 
-other  purpofes. 

Cat'harping,  Short  pieces  of  rope  which  conneiS  the  lower  flirouds 
together  where  the  futtock  ihrouds  are  faflened. 
Caulking,  Filling  the  feams  of  a  ihip  with  oakum. 
Centre.  This  word  is  applied  to  that  fquadron  of  a  fleet,  in  line  of 
battle,  which  occupies  the  middle  of  the  line^  and  to  that  column 
(in  the  order  of  failing)  which  is  between  the  weather  and  lee co« 
lumns. 

Chams,  or  Channels,  A  place  built  on  the'fides  of  the  ihip,  proje^ing 
out,  notched  to  receive  the  chain-plates^  for  the  purpofe  of  giving 
them  a  greater  angle. 

Chain-plates,  Are  plates  of  iron  fattened  to  tKe  ihip's  fides  under 
the  chains,  and  to  thefe  plates  the  dead  eyes  are  fattened  by  ircn 
ftrops. 

CbapelUng,  or  building  a  Chapel,  is  when  a  vefTrl  on  a  wind,  in  little 
wind,  is  caught  a-back,  and  turns  romid  on  her  keel  to  the  fame  tack 
without  (iartingeither  tack  or  iheet. 

Chafing,     When  two  things  rub  and  injure  each  other. 
Chafe,     A  veiTel  purfued  by  fome  other. 
Chafer,    The  veilel  purfuing. 

Cheerly.  A  phrafe  implying  h^'artily,  quickly,  checrly. 
To  c/aivoff.  The  a€t  of  turning  to  windward  from  a  lee-(hore. 
Clear  is  varioufly  applied.  The  weather  is  faid  to  be  cleae,  when 
it  is  fair  and  open;  the  fea-coaft  is  cleab,  when  the  navigation  is  not 
interrupted  by  rocks,  &c.  It  is  applied  to  cordage,  cables,  &c.  when 
they  are  difentangled,  fo  as  to  be  ready  for  immediate  fervice.  In  all 
thefe  fenfes  it  is  oppofed  to  foul. 

To  dearths  anchor,  h  to  get  the  cable  off  the  flukes,  or  flock ^  and  to 
difencumber  it  of  ropes  ready  for  dropping. 

Clear 
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€Uar  hanvfe,  -When  the  cables  are  direaed  to  their  anchcrr without 

lying  aihwart  each  other. 

To  citar  the  bwwfe,  Ig  to  take  odt  either  a  crofi,  an  elbow,  or  a  round 
turn. 

Cfenched.    Made  faft,  as  the  cable  is  to  the  ring  of  the  anehor. 

Clt<w-d(ywn.     To  haul  the  yards  down  by  the  clew-Iiaes. 

Cle^'Unes,  'Are  ropes  which  come  down  from  the  yards  to  the  lower 
corners  of  the  lails,  and  by  which  the  corners  px  clews  of  the  fails  arc 
hauled  up.  ,    , 

To  eU'w  up,,  To  haul  up  the  clews  of  a  fail  to  its  yard  by  means  of 
the  clew-lines. 

Cife  hmtlfd.  That  trim  of  the  (hip's  fails*  when  (he  endeavours  i% 
inake  a  progrefs  in  the  neared  diredi-  n  poilible  towards  that  point  of 
tlie  compafs  frcm  which  the  wind  blows. 

Todkbhaul,  A  method  of  tacking  a  (liip  when  it  is  expected  (he 
will  mits  (lays  on  a  lee  (hore. 

Coaftm^,  The  a6l  ot  making  a  progrefs  along  the  Ifea-coaft  of  any 
country. 

Cockbill,     See  the  nnchor  is 

Tj  ceil  the  €abU,     To  lay  it  round  in  a  ring,  one  torn  iniic^e  aoether. 

Csmmander.  A  large  wooden  mallet  to  drive  the  fid  inio  the  cable 
when  in  the  ad  of  fplicing.  ^ 

To  iome  heme.  The  anchor  is  faid  to  come  home  when  it  looTens  from 
the  ground  by  the  effort  of  ihe  c  ble,  and  approaches  the  place  where 
the  (hip  floated  at  the  length  of  her  moorings. 

Coming  to.  Denotes  the  approach  of  a  (hip's  head  to  the  dtre6noi>  of 
the  wind. 

Ccurfe,     The  point  of  a  conrvpafs  to  which  the  (hip  (leertJ. 

Ciankj    The  quality  of  a  thjp,  which,  for  want  of  a  fuflScient  bal- 
1  fl-,  is  rendered  incapable  of  carrying  (ail  without  being  expofed  to 
,    danger. 

Creeper*  A  fmall  iron  grapnel  ufed  to  drag  in  the  bottom  of  rivers^ 
&c.  for  any  thing  loft.  "       . 

dingle,  A  Itrand  of  fmall  rope  introduced  feveral  times  through 
the  bolt  rope  of  a  fail,  and  twided,  t  ^  which  ropes  are  fadened. 

To  croixidjail.     To  carry  more  fail  than  ordinary. 

C^o*wf'ot.  Is  a  number  of  fmall  lines  fpre;'d  from  the  fore  parts  of 
the  top«,  by  means  of  the  piece  of  wood  through  which  they  pal's,  and 
being  hiiuled  taut  upon  the  (lays,  they  prevent  the  foot  of  the  topfaiU 
catching  under  the  top  rim^  they  are  alfo  ufed  to  fufpend  the  awa* 
ings.  • 

Cunning.  The  art  of  dire^ing  the  helmfraan  to  guide  the  (hip  in 
h'er  proper  courfc.    •  . 

To  cut  and  run.  To  cut  the  cable  and  make  fail  inftantly,  without 
waiting  to  weigh  anchor. 

Da'vit,    A  long  beam  of  timber  ufed  to  iifli  the  anchor.     See  fish 

TUE  ANCHOR. 

Dead  'water.  The  eddy  water,  which  appears  like  whirlpools,  clofing 
in  with  the  (hip*8  dern,  as  (he  fails  on. 

Dtad  lights,  A  kind  of  window- (butter  for  the  windows  in  the  deru 
of  a  (hip,  ufed  in  very  bad  weather. 

Dead  njjrnd.  The  wind  right  againd  tl  e  diip^  or  blowing  from  the 
very  point  to  which  (he  wants  to  go. 

Dtfid  ejes.  Blocks  of  w'ooci  thi  tugh  which  the  lanyards  of  the  (hrouds 
zre  rcsvcfL 
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To  dtaden  a  fiif*s  nvqy.  To  impede  her  progrels  through  the 
water. 

Dijmafted.    The  fiate  of  a  ihip  that  has  loft  her  mafts. 

p^gmfvane,  A  fmtll  vane  with  feathers  and  cork>  placed  on  the 
ihip^s  quarter  for  the  men  at  the  cun  and  helm^  to  dired  them  when 
the  veffel  is  nigh  the  wind. 

Dog^^watcb^  The  watches  from  four  to  fix,  and  from  iix  to  eight, in 
the  evening. 

Ihuhljng.  Board,  thicker  than  fheathing,  which  being  nailed  to  the 
bottom  will  ftand  caulking. 

Doubling.  The  a6t  of  failing  round  or  pafling  beyond  a  cape  or 
point  of  land. 

Doubling  upon.  The  a6k  of  enclofing  any  part  of  a  hodile  fleet  be- 
tween two  fires,  or  oi  cannonading  it  on  both  fides. 

DoivnhauL  The  rope  by  which  any  fail  is  hauled  down;  as  the 
jibb  down  haul.  &c. 

To  dtnu/e.    To  lower  fuddenly,  or  ilacken. 

To  drag  the  anchor.  To  trail  it  along  the  bottom,  after  it  is  loofened 
from  the  ground. 

To  draqv.  When  a  fail  is  inflated  by  the  wind,  fo  as  to  advance  the 
vefifel  in  her  courfe,  the  fail  is  faid  to  draw;  and  fo  to  keep  ali, 
©RAWING  is  to  inflate  all  the  fails. 

Drift,  The  angle  which  the  line  of  a  (hip's  motion  makes  with  the 
nearefl  meridian,  when'flie  drives  with  her  Mt  to  the  wind  and  waves 
when  laying  to.  It  alfo  implies  the  diflance  which  the  (hip  drives  on 
that  line. 

Driyer^    A  large  fail  fet  upon  the  mizen  yard  in  light  winds. 

Driving.  The  ftate  of  being  carried' at  random,  as  impelled  by  a 
florm  or  current.  It  is  generally  exprefled  of  a  (hip  when  acciden- 
tally broken  loofe  from  her  atichors  or  moorings. 

Drop,  Ufed  fometimes  to  denote  the  depth  of  a  fail ;  as  the  fore- 
topfail  DROPS  twelve  yards. 

To  drop  anchor.     Ufed  fynonimoufly  with  to  anchor. 

To  drop  a-finn.  The  (hip  is  faid  to  drop  a-(lern  when,  in  company 
with  others,  (he  does  not  fail  fo  fafl. 

To  drop  down  a  river*  Is  done  either  by  backing  and  filling,  or  with 
the  kedge  anchor. 

Dunnage.  A  quantity  of  loofe  wood,  &c.  laid  at  the  bottom  of  a 
ihip,  to  keep  the  goods  from  being  damaged. 

Ear.ring,  A  fmall  rope  faflened  to  a  cringle  in  the  head  of  the  fail, 
for  the  purpofe  of  extending  it  along  the  yard.  There  are  Ear-rings 
for  each  reef. 

To  ea/e,  to  eafe  anvajf,  or  to ea/e  off.  To  flaCken  gradually;  thus  they 
fay,  EASE  ^he  bowline;  ease  the  flieet.  , 

Eafe  the  Jhipl  The  command  given  by  the  pilot  to  the  helmfman, 
to  put  the  helm  a-)ee,  when  the  (hip  is  expeded  to  plunge  her  fore 
part  deep  in  the  water  when  cl-ofe-hauled. 

To  edge  away.  To  decline  gradually  from  the  (hore  or  from  the 
line  of  the  courfe  which  the  (hip  formerly  held,  in  order  to  go  more 
large. 

To  edge  in  twith^  To  advance  gradually  towards  the  fliore  or  any 
other  objed. 

^ikoikf  in  the  hawfi.  •  Is  wheo  t  (hip  beiog  moored^  has  gone  round 

Mm  Ni.^vi\i. 
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upon  the  {hiftlng  of  the  tides,  twice  Ihe  wrong  way,  {o  as. to  lay  tho 
cables  one  over  the  other:  having  gone  once  wrong,  ili&.n3akes  a 
crofs  in  the  hawfe>  and  going  three  times  wrong,  (he  makeg'a  round 
turn.  '  ' 

End.for^ind.  A  reverfal  of  the  pofition  of  any  thing  is  turning  it 
END-FOR-END.  It  is  applied  alfo  to  ^ rope. that  has  run  quite  out  of 
the  block  in  which  it  was  reeved,  or  to  a  cable  which  has  all  tun  out  of 
the  ihip. 

End-on.  When  a  ihip  advances  to  a  (hore^  rock,  &c.  without  an 
apparent  poffibility  of  preventing  her,  ihe  is  faid  to  go  end  ov  for  the 
fliore,  &c. 

Enjign,    The  flag  worn  at  the  flern  of  a  (hip. 

Entering -port,  A  large  port  in  the  fides  of  three  deckers,  leading  into 
the  middle  deck,  to  fave  the  trouble  of  going  up  the  ihip's  flde  to  get 
on  board. 

Even  keel.    When  the  keel  is  parallel  with  the  horizon. 

Fack,  or  Fake.    One- circle  of  any  cable  or  rope  coiled. 

Fag'end,     The  end  of  a  rope  fagged  out.    See  wipping. 

Fair  ivind.  A  term  for  the  wind  when  favourable  to  a  ihip^js 
courfe. 

Fair-fway^  The  channel  of  a  narrow  bay,  river,  or  haven^  in  which 
fliips  ufually  advance  in  their  paffage  up  and  down. 

Fail,     Any  rope  that  palTes  through  two  or  more  blocks. 

To  fall  aboard  of.  To  ftrike  or  encounter  another  ihip  when  ope  or 
both  are  in  motipq. 

To  fall  a-ftem.    See  DROP  a-s  tern. 

To  fall* calm.     Is  when  there  is  a  ceiTation  of  the  wind. 

Tofalldo^wn.     See  DROP  DOWN. 

Falling  off.  Denotes  the  motion  of  the  ihip's  head  from  the  direction 
of  the  wind.     It  is  ufed  in  oppofition  to  coming  to. 

Fall  not  off  I  The  command  to  the  fteerfman  to  keep  the  ihip  near 
the  wind. 

Fathom.     A  hi€tafure  of  ^ml  feet. 

To  fetch  way  To  be  ihaken  or  agitated  from  one  iide  to  another  fo 
as  to  loofen  any  thing  which  was  before  fixed. 

Fid,  A  fquare  bar  of  wood  or  iron,  with  ihoulders  at  one  end  5  it  is 
ufed  to  fcpc  ort  che  weight  of  the  topniaft,  when  cre6tcd  at  the  head 
of  a  lower  mail. 

F'td  \ox Jpltctng  A  large  piece  of  wood,  of  a  conical  figure,  ufed  tp 
extend  the  firands  and  layers  of  cables  in  fplicing. 

Tc  fill.  To  brace  the  fails  fo  as  to  receive  the  wind  in  them,  and 
advance  the  iliip  in  her  courfe,  after  they  had  been  either  ihivering  or 
braced  a-back. 

F'Jh,  A  large  piece  of  wood.  Fiih  the  mail,  apply  a  large  piece  of 
wood  to  it  to  iirengthen  it. 

t.Jh-iook.  A  large  hook  by  which  the  anchor  is  received  from  under 
the  cat-head,and  brought  to  thefideor  gunv(fale  :  and  the  tackle  which 
is  ufed  for  this  purpofe  is  called  the  ii(h-tackle. 

To  fijh  the  anchor.  To  draw  up  the  flukes  of  the  anchor  towards 
the  top  of  the  bow,  in  order  to  flow  it,  after  having  been  catted,  by 
means  of  the  davit. 

Flag.    A  general  name  for  colours  worn  and  ufed  by  ihips  of  war. 

Flat-aft.  The  iituation  of  the  fails  when  their  furfaces  are  preiTed 
aft  flgaiuft  the  mail  by  the  force  of  the  wind.  To 
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^oflat  in.  To  draw  in  the  aftcrmoft  lower  corner  or  cine  of 'a  fail 
toward4j\he  middle  of  the  (liip,  to  give  the  fail  a  greater  power  to  turn 
the  velfcl. 

Tr  flat  in  foreword.  To  draw  in  the  fore.flieet,  jibb-flieet,  and  fore- 
flay  fail- (heet,  towards  the  middle  of  the  fliip. 

flww.     A  fudden  breeze  or  guft  of  wind. 

FUet,     Above  five  fail  of  the  line. 

Floating,  The  Hate  of  being  buoyed  up  by  the  water  from  the 
ground. 

Floodmt'ide,    The  ftate  of  a  tide  when  it  flows  or  rifes. 

Flo-wing Jheets,  The  pofition  of  the  fheets  of  the  principal  fails  whea 
they  are  loofened  to  the  wind,  foas  to  receive  it  inio  their  cavities  nr^ore 
nearly  perpendicular  than  when  clofe  hauled/ but  more  obliquely  than 
when  the  fhtp  falls  before  the  wind.  A  fhip  going  two  or  three  points 
large  has  flowing  sheets^ 

Fore,  rhat  part  of  a  fhip's  frame  aqd  machinery  that  lies  near  the 
flem. 

Fore-and-aft,  Throughout  the  whole  lhip*8  length.  Lengthways 
of  the  (hip. 

Tofort^reach  upon.    To  gain  ground  of  fome  other  fhip. 

ForecaJiU,    The  upper  deck  in  tte  fore  part  of  a  (hip. 

To  forge  over.  To  force  a  fhip  violently  over  a  fhoal  by  a  great 
quantity  of  fail. 

Forward. .   Towards  the  fore  part  of  a  fhip. 

Foul,  As  FOUL  WEATHER,  FOUL  BOTTOM,  FOUL  OROUKD,  FOUL 
ANCHOR,  FOUL  HAWSE.       As  Oppofcd  tO  FAIR,  WC  fay  FOUL  WIND. 

To  founder.     To  fink  at  fea  by  filling  with  water. 

Foxes.     Two  or  more  yarns  twifted  together  by  hand. 

To  free.  Pumping  is  faid  to  free  the  fliip  when  it  difcharges  more 
water  than  leaks  into  her. 

Tofrejben,     When  a  gale  encreafes  it  is  faid  to  frefhen. 

Tofrejben  the  harwfe.     Veering  out  or  heaving  in  a  little  cable  to  let  \ 
another  part  of  it  endure  the  chafing  in  the  hawfe-holes*     It  is  alfo 
applied  to  the  a£t  of  renewing  the fervice  round  the  cable  at  the  hawfe- 
holes. 

FreJh-wDay,     When  a  fhip  encreafes  her  velocity  fhe  is  faid  to  get 

FRESH  WAr. 

FulL  The  fituation  of  the  fails  when  they  are  kept  diflended  by 
the  wind. 

FulLandhy,  The  fituation  of  a  fhip,  with  regard  to  the  wind,  when 
clofe-hauled  j  and  failing  fo  as  to  fteer  neither  too  nigh  the  direiftion 
nor  to  deviate  to  leeward. 

To  Furl,  To  wrap,  or  roll,  a  fail  clofe  up  to  the  y?rd  or  ftay  to  which 
it  belongs,  and  winding  a  gafket  round  it  to  keep  it  faft.. 

Futtock'jhrouds,  Are  fhrouds  which  conned  the  lower  and  top  ibaft 
rigging  together. 

Gage  ofthejhip.     Her  depth  of  water,  or  what  water  fhe  draws. 

To  gain  the  yjind.  To  arrive  on  the  weather  fide,  or  to  windward^ 
of  fome  fhip  or  fleet  in  fight,  when  both  are  failing  oh  a  wind. 

Gammon  the  B(ywfprit.  becure  it  by  turns  of  a  fh-ong  rope  pafifed 
round  it,  and  into  the  cut- water,  to  prevent  it  from  topping. 

Gang<uQay,    The  entering  place  into  a  fhip. 

CarlfQardftreak,    The  ftreak  ncarell  to  the  keel. 
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Gaji^et.  Foxes  plaited  together,  and  which  they  pafs  round  the  fait^ 
and  yards,  &c.  to  keep  them  fad  when  they  are  furled. 

To  gtuher.  A  ibip  is  faid  to  gather  on  another  as  ihe  conaes  nearer 
to  her. 

Giger,  A  block  drapt  with  a  tail  to  it,  on  which  is  fixed  a  (heave^ 
which  is  hitched  on  the  cable  when  heaving  in  ;  through  the  block  is 
generally  rove  a  whip,  to  hold  on  the  cable. 

Gimbliting.  The  adion  of  turning  the  anchor  round  by  the  ftock, 
fo  that  the  motion  of  the  flock  appears  fimilar  to  that  of  the  handle  of 
a  gimblet,  when  employed  to  turn  the  wire. 

Girt.    The  fhip  is  girt  with  her  pables  when  ihe  is  too  tight  moored^ 

To  give  chafe  to.    To  purfue  a  fhip  or  fleet. 

Goo/e^wings  of  a  fail.  The  clues  or  lower  corners  of  a  fhip*8  main, 
fall  or  forefail,  when  the  middle  part  is  furled  or  tied  up  to  the*  yard. 

Grapplhtg^iron.  A  thing  in  the  nature  of  an  anchor^  with  four  or 
fix  fiukes  to  it. 

Gratings.    Are  hatches  made  full  of  apertures. 

Grofve  the  fhip.    To  burn  off  the  filth  from  her  bottom. 

Gripe  of  a  fhip.  That  thin  part  of  her  which  is  faflened  to  the  keel 
and  flem,  and  joined  to  the  falfe  fiem. 

Griping.    The  inclination  of  a  fhip  to  run  to  windward. 

Groin  in  the  cable.    Is  when  the  cable  does  not  coil  as  it  ought. 

Grounding.  The  laying  a  fhip  a-fhore,  in  order  to  repair  her.  It  is 
alfo  applied  to  running  a -ground  accidentally. 

Ground'tackle,  Every  thing  belonging  to  a  fhip*s  anchors^  and  which 
are  neceffary  for  anchoring  or  mooring  \  fuch  as  cables,  hawfers,  tow- 
lines,  warps,  buoy-ropes,  &c. 

Ground-tier.     1  bat  IS,  the  tier  which  is  lowefl  in  the  hold. 

Gronving.  Stretching  out ;  applied  10  the  diredion  of  the  cable 
from  the  fliip  towards  the  anchors  ;  as,  the  cable  groWs  on  the  flar* 
board  bow. 

Grummet.  A  piece  of  rope,  laid  into  a  circular  form,  and  ufed  for 
large  boats*  oars,  inflead  of  rowlocks,  and  alfo  for  many  other  pur- 

pofes. 

Gun-room,  A  divifion  of  the  lower  deck,  abaft,  inclofed  with  net- 
work, for  the  ufe  of  the  gunner  and  junior  lieutenant,  and  in  which 
their  cabins  fbnd. 

Gunnel  The  large  plank  that  runs  along  upon  the  up\>er  part  of  a 
fhip*8  Tide. 

G/zy.     A  rope  fixed  to  keep  any  thing  in  its  place. 

Gjhtng.  'Ihe  ad  of  fhifting  any  boom- fail  from  one  fide  of  the  mafl 
to  the  other. 

Halyards.  The  ropes  by  which  the  falls  are  hoiAed,  as  the  topfail 
halyards,  the  jibb  halyanls,  &c. 

To  hail.     To  falute  or  fpeak  to  a  fhip  at  a  difiance. 

Handifig.    The  fame  as  furling. 

To  hand  the  fails.     The  fame  as  to  furl  them« 

Hafid'ovefhand^  The  pulling  of  any  rope,  by  the  men's  pafCng 
their  hands  alternately  one  before  the  other,  or  one  above  another. 

Handjomely.     Gradually,  as  lower  handsomely. 

Handjpike.     Bars  made  ufe  of  with  a  windlafs. 

Hank.    Pieces  of  wood  to  attach  flayfails  to  their  flay^. 

*   Uank 
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Hanl.fm^hanh    When  two  fhips  tack  and  make  a  progrefs  to  wiiid- 
>vard  together. 
-     Harbor,    A  fecure  place  for  a  fhip  to  anchor. 

Harda-ke,  The  fituation  of  the  helm,  when  pu(hed  clofe  to  the 
lee  fide  of  the  (hip. 

Hard a-nueaiher.  The  fituation  of  the  helm,  when  puflied  clofe  to 
the  weather  fide  of  a  ihip. 

To  haul.    To  pull  a  rope. 

To  haul  the  lAjind,  To  di reft  the  (hip's  courfe  nearer  to  the  point 
from  which  the  wind  blows. 

Haivfe,  The  fituation  of  the  cables  before  th«  Ihip's  ftepi,  when 
flje  is  moored  with  two  anchors  out  from  forwards.  It  alfo  denotes 
any  fmall  diiiance  a-head  of  a  ihip,  or  the  fpace  between  her  head  and 
the  anchors  employed  to  ride  her. 

Hacwjt'holes.  The  holes  in  the  bows  of  the  ihip  through  which  the 
cables  pafs.  Freihcn  hawfe,  veer  out  more  cable.  Clap  a  fervice  ia 
the  hawfe,  put  fomewhat  round  tlie  cable  in  the  hawfe  hole  to  prevent 
its  chafing.  To  clear  hawfe,  is  to  un^wift  the  cables  where  the  fliip  is 
moored,  and  has  gi)t  a  fbul  hawfe.  Athwart  hawfe  is  to  be  acrofs  or 
before  another  ihip's  head. 

Hanufer.     A  fmall  kind  of  cable, 

^ead'fafi,  A  rope  employed  to  confine  the  head  of  a  ihip  to  a 
wharf  or  fome  other  ihip. 

Htadmoft.  The  fituacion  of  any  (hip  or  ihips  which  are  the  moil 
a.Wanccd  in  a  fleet. 

Head'Jaik  All  the  fails  which  belong  to  the  foremaft  and  bow- 
fprit. 

H^ad.fca,  When  the  waves  meet  th^  head  of  a  iliip  in  her  courfe, 
they  are  called  a  head  sea.  It  is  likewife  applied  to  a  large  lingle 
wave  coming  in  that  djredion. 

Head'to-'wind,  The  fituation  of  a  ihip  when  her  head  is  turned  t© 
the  point  from  which  the  Wind  blows,  as  it  muft  when  tacking. 

Head-cway.  The  motion  of  advancing,  ufeJ  in  oppofition  to  stern- 
way. 

^  To  hea*ve*     To  tu^n  about  a  capilern,  or  pther  machine  of  the  like 
kind,  by  means  of  bars,  hmdrpikes,  &c. 

To  hea've  a-head.  To  advance  the  ihip  by  heavine:-in  the  caMc  or 
other  rppe  fafiened  to  an  anch  r  at  fomfidiftance  before  her. 

Vtf  heave  a  peek.     To  heave, in  the  cable,  \\\\  the  anchor  is  a-pck. 

To  Tofanje  a-ftttn.  To  move  a  ihip  backwards  by  an  operation  fimilar 
to  thft  of  heavinq  a-heao. 

To  hea=ve  do'wn.     TO  QAReen*. 

To  heave-in  the  cable.  To  draw  the  cable  into  the  (hip,  by  turning 
the  capltern  or  windlafs. 

To  heave* in Jiays.  To  bring  a  ihip's  head  to  the  wind,  by  a  manage- 
ment of  the  fails  and  rudder,  in  order  to  get  on  the  other  t«ick. 

To  heave  out.  To  unfurl  or  loofe  a  fail ;  more  particularly  applied 
to  the  fiay fails:  thus  we  fay,  loofe  the  topfails  and  heave  out  t^ie 
ilayfails. 

To  heave Jhort.  To  draw  fo  much  of  the  cable  into^thc  ihip,  as  that 
ilie  will  be  almoil  perpendiculaily  over  her  anchor. 

To  heave  tigh  or  taught.  To  turn  the  c-prtern  round,  till  the  rope  or 
(pdble  becomes  firaiteoed. 
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To  hfove  the  captterm.     To  turn  it  roand  with  the  bars. 

To  heave  the  lead.  To  throw  the  lead  ovcrboatd,  in  order  to  find  tbtf 
depth  of  water. 

To  heave  the  log.  To  throw  the  log  owboard,  in  order  to  calculate 
the  relocitjr  of  the  (hip's  way. 

To  heave  too.    To  flop  the  veflel  frotn  going  forward. , 

Heave  handfomely ,     Heave  gently  or  leifurcly. 

Heave  heartily.    Heave  drong  and  quick. 

Heave  ofthefea.  Is  the  power  that  the  fwell  of  the  fea  has  upon  a  (hip 
in  driving  her  out,  or  fafter  on,  in  her  courfe,  and  for  which  allowance 
is  made  in  the  day's  work. 

To  heel.  To  ttoop  or  incline  to  one  fide ;  thus  they  fay  to  hbei*  to 
PORT;  that  is,  to  heel  to  the  larboard  fide. 

Helm.  The  indrument  by  which  the  Ibip  is  fleered,  aud  includes 
i)oth  the  wheel  and  the  tiller,  as  one  general  terna. 

Helm  a- lee  I  A  diredion  to  put  the  tiller  over  to  the  lee-fide. 

Hel/n  a^vueather  /  An  order  to  put  the  helm  over  to  the  windward 
fide. 

Highland 'dry.  The  fituation  of  a  (hip  when  fo  far  run  a-ground  as 
to  be  feen  dry  upon  the  (irand. 

Hitch,    To  make  faft. 

To  hoifi.  To  draw  up  any  body  by  the  aififtance  of  one  or  more 
tackles.  Pulling  by  means  of  a  fingle  block  is  never  termed  hoist- 
ing, except  only  the  drawing  of  the  fails  upwards  along  the  mads  or 
fiays. 

Hold,  Is  the  fpace  between  the  lower  deck  and  the  bottom  of  a  (hip, 
and  wbere  her  (lores,  &c.  lie.  To  (low  the  hold,  is  to  place  the  things 
m  It. 

.  To  holdhs  ovjfi.  Is  applied  to  the  relative  fituation  of  two  (hips  when 
neither  advances  upon  the  other;  each  is  then  faid  to  hold  its  own. 
It  is  likcwife  faid  of  a  (hip  which,  by  means  of  contrai*y  winds,  cannot 
make  a  progrefs  towards  her  deftined  port,  but  which,  however,  keeps 
nearly  the  diftance  (he  had  already  run. 

To  hold  on.  To  pull  back  or  retain  any  quantity  ofjrope  acquired  by 
the  e(Fort  of  a  capftern,  windlafs,  tackle,  block,  &c. 

Home.    Implies  the  proper  fituation  of  any  objed ;  as,  to  haul  home 
•  the  top.  fail  (heets  is  to  extend  the  bottom  of  the 'top-fail  to  the  lower 
yard,  by  means  of  the  (heets.     In  fiowing  a  hold,  a  ca(k,  kc,  is  f^id  to 
be  HOME,  when  it  lies  clofe  to  fome  other  obje6t. 

Hor/e.    A  rope  under  the  yards  to  put  the  feet  on. 

Hoy.     A  particular  kind  of  vefiTel. 

Hull  of  the  (hip.     The  body  of  it. 

Hulldovon.  h  when  a  (hip  is  fo  far  off,  that  you  can  only  fee  her 
mads. 

Hull-to.  The  fituation  ofa  (hip  when  (belies  with  all  her  fails  furled  i 

^8  in  TRYING. 

To  hull  ajhip.     To  fire  cannon-balls  into  her  hull. 

Hulk.  A  (hip  without  malls  or  rigging ;  alfo  a  vefTel  to  remove  mads 
into  or  out  of  (hips  by  means  of  (heers,  from  whence  they  are  called 
;lheer  hulks. 

Jack,     The  union  flag. 

y anting,     ParticulMr  method  of  taking  a  turn  with  a  rope,  &c. 

JferMocks*    The  blocks  through  which  jeers  are  drove. 
;  Jart. 
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Jeers*    The  ropes  by-which  the  lower  y.irds  are  fufpend^^d; 

Jibh>  The  foreraott  Tail  of  a  (hip,  fet  upop  a  bourn  which  runs  out 
from  thebowlprit. 

Jib-boom.    A  Ipar  that  runs  out  from  the  bowfprit. 

J('lly  boat,     Smalleft  boat  on  board, 

Junk,    Old  cable,  or  old  rope. 

Jtirymaji,  Any  fpar  that  is  fet  up,  when  the  proper  matt  is  carried 
pwny. 

Kcdled,  Any  part  of  a  cable,  covered  over  with  old  ropes,  to  pre* 
yent  its  furface  from  rubbing  againfl  the  lliip's  bow  or  fore  foot. 

Kedge      A  fmall  anchor.  *^. 

Keel.     The  principal  piece  of  timber  on  wfiich  the  veflel  is  built. 

Keel'haul.  To  drag  a  perfon  backwards  ^ud  forwards  under  a  Ihip  s 
keel,  for  certain  offences. 

To  keep  diMoy,     To  alter  the  fliip's  courfe  to  one  rather  more  lar^e. 

To  keepJulL    To  keep  the  fails  diftended  by  the  wind. 

To  keep  hold  of  the  land*     To  iteer  near  to  or  in  fight  of  the  land. 

To  keep  off.     To  fail  off,  or  keep  at  a  diliance  from  the  iliore. 

To  keep    th    iond  aboard.     The  fame  as  to  keep  hold  of  the 

LAND. 

Tokeepyour  luff.-    To  continue  clofe  4o  the  wind. 

To  keep  the  luind.     The  lame  as  to  keep  your  luff. 

Kentledge.  What  is  put  in  the  bottom  of  the  vellel  fo  keep  the  ground 
tier  i^oTCi  getting  wet. 

Kink,     Is  when  a  rope  has  too  much  twift. 

K?iees,  Are  pieces  ot  timber  which  confine  the  ends  of  the  beams  to 
the  veiTel's  fide. 

Knippers.  A  large  kind  of  plated  rope,which, being  twifted  round  the 
xneflTenger  and  cable  in  weighing,  bind  them  together, 

Knot.  A  divifien  of  the  log.line,  anfwering,  in  the  calculation  of 
the  {hip's  velocity,  to  one  mile. 

Knot.  There  are  many  forts 3  fuch  as  overharvd  knot,  wall  knot, 
(diamond  knot,  8:c. 

To  labour^    To  rpll  or  pitch  heavily  in  a  turbulent  (ea. 

Laden  in  bulk.  Freighted  with  a  cargo  not  packed,  but  lying  loofe, 
as  corn,  fait,  &c. 

Latd'Up.  The  fituation  of  a  ihip  when  moored  in  £|  harbour,  for  want 
of  employ. 

Lanch.ho.  Signifies  to  let  go  the  top  rope,  when  a  topmai^,  or  top. 
gallant-maft,  is  fidded. 

Land. fall.  The  firft  land  difcovered  after  a  fea  voyage.  Thus  a 
GOOD  i.AND-fALL  impUcs  the  land  cxpedted or  dc fired;  a  3ad  land, 
fall  the  reverfe. 

Land-locked*  The  fituation  of  a  fliip  furrounded  with  land,  fo  as  to 
exclude  the  profpe6t  of  the  fea,  unlets  over  Tome  intervening  land. 

Lanyards  of  the  (hrouds,  are  the  fmall  ropes  at  the  ends  of  them,  by 
which  they  are  hove  taught,  or  tight. 

Larboard,     The  left  fide  of  a  fliip,  looking  towards,  the  head. 

Larboard  tack.  The  fituation  of  a  ihip  when  failing  with  the  wind 
^)lpwing  upon  her  larbpard  fide. 

Lafi>,    To  bind. 

Laying  the  land,  A  fiiip  which  increafes  her  di  fiance  from  the  coaft, 
fo  as  to  make  it  agpear  lower^nd  fmaller,  is  fai4  to  L^y  the  land. 

Leading, 
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LeaJing"wiitd.    A  fair  wind  for  a  fliip's  Courfe. 

J^/^k.  A  chink  or  bhuich  in  the  fjdes  or  bottom  oft  (hip,  through 
which  the  water  enters  into  the  hull. 

To  kak*  To  admit  water  into  the  hull  through  chinks  or  breaches  in 
the  fides  or  bottom. 

jf'*.  ^^^'  P^'''  o^  ^be  hemifphcre  to  which  the  wind  is  direded, 
to  diflinguifh  it  from  the  other  part  which  is  called  to  windward. 

Lteches.    Are  the  (ides  of  the  (ails. 

Leechlimtu    Are  lines  which  haul  up.  the  leeches  to  the  yard. 

Lee.gage.  A  ihip  or  fleet  to  leeward  of  another  is.iaid  to  have  the 
lec-gagc. 

Lee-lurchet,  The  fudden  and  violent  rolls  which  a  fhip  oftep  takes 
to  leeward^  in  a  high  fea ;  particularly  when  a  large  w^ive  (Irikes  her  oq 
the  weather-fide. 

Lee  of  the  Jbori.     See  unobr  the  lee  of  the  shostE. 

Lee.quaner.    That  quarter  of  a  fhip  which  is  on  the  lee-fide* 

Leejhore^     That  fliore  upon  which  the  wind  blows. 

Lce-fide.  That  half  of  a  fliip,  lejBgthwife,  which  lies  between  a  line 
drawn  through  the  middle  of  her  length  and  the  fide  which  is  fartheft 
Irom  the  point  of  wind . 

To  Ueward^  Towards  that  part  of  the  horizion  to  which  the  wind 
blows. 

Leenuard Jhip.  A  (hip  that  falls  much  to  leeward  of  her  courfCj  when 
failing  clofe-haukd. 

Leeiuard  tide,     A  tide  that  fets  to  leeward. 

l^ee.nvay.  The  lateral  movenient  of  a  lliip  to  leeward  of  her  courfe  j 
or  the  angle  which  the  line  of  her  way  makes  with  a  line  in  the  dt- 
redionof  her  keel. 

To  lie  along.  To  be  preffed  down  (ideways  by  a  weight  of  fail  in  a 
frefh  wind. 

To  lie  to.  To  retard  a  (hip  in  her  courfe,  by  arranging  the  fails  in 
fuch  a  manner  as  to  countera6t  each  other  with  nearly  an  equal  effort, 
and  rtnder  the  fliip  almofl  immoveable,  with  refped  to  her  progreffive 
^notion  or  head  way. 

Life-lines,  For  the  prefervation  of  the  feamen  5  they  are  hitched  to 
the  topfail  lift  and  tye  blocks. 

Lfts,  The  ropes  which  come  to  the  ends  of  the  yards  from  the  maft 
heads,  and  by  which  the  yards  are  ki^pt  fquare  or  toped. 

Limbers,  Holes  cut  in  the  ground  timbers  to  let  the  water  com^  to 
the  well. 

Lift  incline.  The  (hip  has  a  lift  to  port,  that  is,  ihe  heels  to  lar- 
board. 

Lizard.     A  bight  of  a  fmall  line  pointed  on  a  large  one. 

Log,  and  LogJine.  By  which  the  (hip's  path  is  meafured,  and  her 
rate  of  going  afcertaincd.  Log-board,  on  which  is  marked  the  tranf. 
adtions  of  the  (hip,  and  from  thence  it  is  copied  into  the  log-book  every 
twelve  hours. 

Loggerhead,    A  large  ^ron  ball,  with  a  ftern  to  it. 

A  long  fea.     An  uniform  motion  of  long  waves. 

Lool^'Out,  A  watchful  attention  to  fome  important  objed^  or  evcBt 
that  is  expedted  to  arife.  Thus  perfons  on  board  of  a  (hip  are  occa.^ 
iionally  ftationcd  to  look  out  for  fignals,  other  Ihips,  for  laud,  &c. 

To  litoje.    To  unfurl  or  caft  loofc  any  fail. 

2J 
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To  lower.    To  eafc  down  gradually. 

Luffl  The  order  to  the  AeerAnaA  to  put  the  helm  towards  thcl  c- 
fide  of  the  fhip,  in  order  to  fail  nearer  to  the  wind. 

Magazine,     A  place  where  gunpowder  is  kept. ' 

To  make  a  hoards  To  run  a  certain  diHance  upon  one  tack,  in  beat- 
ing to  windward.  ■      ^       -.      ■     > 

To  make  foul  nuaier.  To  muddy  the  water  by  running  in  (hallow  places, 
fo  that  the  (hip's  keel  difturbs  the  mud  at  bottom;    •  < 

To  make  fail.  To  increale  ihe'guantity  of  fail  already  fet,  cither  by 
unreefing,  or  by  fettingr  others. 

Tomakejiern-way,     To  retreat  or  move  with  the  ftern  foremoft. 

To  make  the  land.     To  difcover  it  from  aftr. 

To  make  ivater,     To  ledk. 

To  man  the  yards,  &c.  To  place  men  on  the  yard,  in  the  tops,  down 
the  ladder,  &c  to  execute  dny  ntcefl&ry  duties. 

Marline.     Small  line  to  ffclze  blocks  in  their  ftraps,  &c. 

Marline-fpike,     An  inftrument  to  fplice  with,  &c. 

Maftei.     Havirtg  all  her  mafts  complete.  ' 

Mafis.     The  upright  fpars  on  which  the  yards  and  fails  arc  fet. 

MauL  Large  hammer  to  drive  the  fid  of  the  topmaft  either  in  or 
out.  '       '  ■••-.■ 

Mend  theftrvice.     Put  on  more  fervice. 

Mejfenger.  A  fm^ll  kind  of  cable,  which  being  brought  to  the  cap- 
l^an,  and  the  cable  by  which  the  fhip  rides  made  &fl  to  it;  it  purchafes 
the  aftchor.  *     ,  ,  r  .       ^ 

To  middle  a  rope.     To  double  it  into  two  equal  parts. 

Mtdjhips.      See  AMIDSHIPS. 

To  mi/s'ftays,  A  fhip  is  faid  to  miss  stays,  when  her  head  will  not 
fly  up  into  the  diredion  of  the  wind,  in  order  to  get  her  on  the  other 
tack.  .1 

M'izeu-peek*    The  after  end  of  the  gaffs. 

MonkeyMocks.    Are  on  fome  topl^il  yards,  to  reeve  buntjines  in. 

*Moortng.  Securing  a  ihip  in  a  particular  (lation  by  chains  or  cables^ 
which  are  either  fa^eneii  to  an  adjacent  fhore>  or  to  anchors  at  the 
bottom. 

Mooring  fervice.  When  a.  fhip  is  moored,  and  rides  at  one  cable's 
length,  the  mooring  fervice  is  that  which  is  in  the  h&wfe  hole. 

Moufe.  A  kind  of  ball  or  knob,  wrought  upon  the  colfar  of  the 
flays. 

Mufter,   To  afTemble. 

Narro^ws.    A  fmall  pafTage  between  two  lands. 

Neap-tides.    The  loweft  tides  when  this  mooii  is  at  the  firfl  and  third 

quarters. 

Neaped.  The  fituation  of  a  fhip  left  aground  On  the  height  of  a 
fpring-tide,  fo  that  fhc  cannot  bfc  floated  till  tReTctufft  of  the  next 
fpringtide. 

Near,  or  no  mar.  An  order  to  the  helmfman  not  to  keep  the  fhip  fo 
cipfe  to  the  wind. 

Notbing'sff,  A  term  ufed  by  th«  man  at  the  cun  to  the  fleerfinan^ 
direding  him  not  to  ^o  from  the  wind.' 

Nun^huoy.    The  kibd  of  bncys  ufed  by  fhlps  of  war. 

Oakum.    Old  rope  untwifted'andpull<5dopferi."'   ' 

Oars.    What  boats  ire  rbwcd  with  •  •       ' 
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*  Ofihg, '  To  feaward  from  the  land.     A  ihip  is  in  the  offing,  that  is, 
i!ie  is  to  fe»ward,  at  a  diiiance  from  the  land.    She  (lands  for  the  offing,  . 
that  is,  towards  the  fea. 

L'ff-and-on,  When  a  (hip  is  beating  to  windward^  fo  that  by  one 
board  (he  approaches  towards  the  (bore,  and  by  the  other  ftands  out  to 
fea,  ihc  is  faid  to  ftand  off-and-on  (bore. 

Offtvard.  From  th^  fbore ;  as  when  a  fliip  lies  a- ground,  and  Ipans 
towards  the  fea  fheis  faid  to  heel  o0*ward. 

On  board.    Within  the  iliipj  as,  be  is  come  on  board. 

On  the  beam.  Any  diflance  from  the  Ihip  on  aline  with  the  boams, 
or  at  right  angles  with  the  keel. 

On  the  b<ytu.  An  arch  of  the  horizon,  comprehending  about  four 
points  of  the  compafs  on  each  fide  of  that  point  to  which  the  (hip's 
bead  is  direftcd.  Thus,  they  fay,  the  (hip  in  (ight  bears  three  points 
ON  THE  STiyRBOABD-Bow;  that  is,  three  points  towards  the  right- 
band,  from  that  part  of  the  horizon  which  is  right  a  head. 

On  the  quarter.  An  arch  of  the  horizon,  comprehending*  about  four 
points  of  the  compafs,  on  each  fide  of  that  point  to  which  the  ibip*s 
^ern  is  direfted 

Open.  The  (ituation  of  a  place  expefed  to  the  wind  and  fea.  It  Js 
alfo  expreflfed  of  any  (pliant  0DJ66t  to  which  the  light  or  paflfage  is  not; 
inti^rcepted. 

Open  h^*wfe.  When  the  cables  of  a  (hip  qt  hei*  moorings  lead  (trait 
to  their  refpeftive  anchors,  without  croffing,  (he  is  (aid  to  ride  with  an 

OPEN  HAWSE. 

Orlo^.     The  deck  on  which  the  cables  are  flowed. 

Over-loard,  Out  of  the  (hip;  as,  he  fell  over-board,  meaning,  he 
fell  out  of,  or  from  the  (hip. 

O'verhauU  To  clear  away  and  difentangle  any  rope;  alfo  to  come 
up  with  the  chafe;  as,  we  overhaul  her,  that  is,  we  ^aiB  ground  of 
ber. 

Over.Jet*     A  (hip  is  over-set  when  her  keel  turns  upwards. 

Out'Of^trim,  The  (late  of  a  (hip  when  (he  is  not  properly  balanced 
for  the  purpofcs  of  navigation. 

Ont-rigger,  A  fpar  proje6ting  from  the  veflfel  to  extend  fome  fail, 
or  to  make  a  greater  angle  for  a  (hifting  back-flay,  &c. 

Falm.  A  piepc  of  fteel  when  mounted, ads  as  a  thimble  for  fewing 
canvafs.  . 

Parcel  a  rope.  Is  to  put  a  quantity  of  old  canvafs  round  it  before  the 
fervice  is  put  on. 

Parcel  a  Jeam,  Is  to  lay  a  narrow  piece  of  canvafs  over  it  after  it  is 
caulked,  l^efore  it  is  payed. 

Parliament  h-eL  The  (ituation  of  a  (hip  when  (he  i$  made  to  (Itop 
a  little  to  poe  (!ide»  lo  as  to  clean  the  uppef  part  of  her  bottom  on  the 
other  fide. 

M  Parting,    Being  drivfsn  from  the  anchors  \y  the  breaking  of  the 
cable. 

"Jo  panul  the  capfierif.  To  fix  the  pawls,  fp  a§  to  prevept  th^  capflern 
/r/)nn  recoiling,  during  any  paui«b  of  heaving. 

Tq pay,  Tpdaub,  or  cover,  the  fqrfape  of  any  body  with  pitch,  tar, 
l^c.  in  order  to  prevent  it  from  the  injurieif  of  the  weather 

To  pay  atAjeiy  ot  pay  out.  To  (lacken  a  cable  or  other  rope,  fo  as  to 
)ei  ii  xx^Xi  out  for  fome  partipplar  |)urpofe. 

To 
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To  pay  ojf.    To  move  a  fhip*8  head  to  leeward. 

Peek.  A  flay-pcek,  is  when  the  cable  and  the  fbre-flay  form  a  line. 
A  (hort  peek,  is  when  the  cable  is  fo  much  in  as  to  dedroy  the  lino 
formed  by  the  ftay-peek.  To  ride  with  the  yards  a-peek,  is  to  have 
them  lopped  up  by  contrary  lifts,  fo  as  to  reprefjbnt  a  St*  Andrew's 
crofs      They  arc  then  faid  to  be  a  Portland. 

Pettdant^  1  he  long  narrow  flag  worn  at  the  mad  head  by  all  ihipa 
of  the  royal  navy.  Brace  pendants  arc  thofe  ropes  which  fecUre  the 
brax:e>block8  to  the  yard-arm*.  • 

Pendant  broad,     A  broad  pendant  hoifted  by  a  commodore. 

Pierced.     A  term  for  gun  ports. 

Pitching,  The  movement  of  a  fhip,  by.  which  Ihe  plubgei  her  bead 
and  after-part  alternately  into  the  hollow  of  the  fea. 

To  ply  to  'wind'ward.  To  endeavour  to  make  a  progrefs  againfl  the 
diredion  of  the  wind. 

Point-blank,    The  direftion  of  a  gun  when  levelled  horizontally. 

Points,  A  number  of  plated  ropes  made  f afl  to  the  fails  for  the  pur- 
pofe  of  reefing. 

Poop.    The  deck  next  above  the  quarter  deck. 

Pooping,  The  iliock  of  a  high  and  heavy  fea  .upon  the  Hern, or  quar- 
ter of  a  Ihip,  when  (he  feuds  before  the  wind  in  a  tempefl. 

Portland  yards.  Are  the  lower  yards  lowered  half  way  down  and 
toped  an  end. 

Fortoife,  The  fame  as  port  iMST^  to.  ride  a  portoise  is  to  rifle 
with  a  yard  flruck  down  to  the  deck. 

Port,     Ufed  for  larboard,  or  the  left  fide 5  alfo  a  harbour  or  haven. 

Port,  A  name  given  on  fome  occafions  to  the  larboard  fide  of  the 
fhip ;  as^  the  (hip  heels  to  port^  top  the  yards  to  port,  &c. 

i^ort  the  helm  I    Tbe^order  to  put  the  helm  over  to  the  larboard  fide* 

Port'laji,    The  gunwale. 

Ports,     The  holes  in  the  (hip's  fides  from  which  the  guns  are  fired. 

Prejs  of  Jail,     All  the  fail  a  (hip  can  fet  or  carry. 

Prei/enter,     An  extra  rope,  to  aflifl  another. 

Prizing.     The  application  of  a  lever  to  move  any  weighty  body* 

Purchaje,  Any  fort  of  mechanical  power  employed  in  raifing  or  re- 
nooving  heavy  bodies. 

Purchafe.    To  purchafe  the  anchor,  is  to  loofen  it  out  of  the  ground. 

Pudding  and  dolphin*  A  large  and  l&flTer  pad  made  of  ropes,  and  put 
round  the:  malts  under  the  lower  yards. 

garters.      The  feveral  ftations  of  a  (hip's  crew  in  time  of  action. 

gartering.  ^^  hen  a  Ihip  under  fail  has  the  wind  blowing  on  her 
quarter. 

^oil.    Is  a  rope  or  cable  laid  up  round,  one  fake  over  another. 

M.aft.     A  parcel  of  fpars  lathed  together. 

Paft'port.  A  port  in  a  vefTers  bow  or  ftern  to  take  in  fpars  or  timber* 

To  rai/e.  To  elevate  any  diftant  objed  at  fea  by  approaching 
it:   thus^  to   raise  the  land  is  ufed  in   oppofition  to  lay  thjs 

LAND. 

To  rake.  To  cannonade  a  (hip  at  the  i!ern  or  head,  fo  that  the  balls 
fcour  the  whole  length  of  the  decks. 

-  liange  of  cable.  A  fufficient  length  of  cable,  drawn  upon  deck  before 
the  anchor  is  caft  loofe,  to  admit  of  its  finking  to  the  bottom  without 
any  checii. 

N  n  2  Pailviiu 
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SatltKit.  Tbe  fmall  ropes  fadencd  to  the  (brouds,  by  which  the  men 

.Reach.    The  difiance  between  any.  two  poiota.  00  the  banks  of  a 
ft¥er>' wherein  tbe  current  flows  in  an  uninterrupred  cpurfe* 

Readf  about !  A  command  of  the  boatfwain  4o  the./?rew». and  im* 
pties  that  all  the  bands  are  to  be  attentive,  and  at  their  flations  for 
tacking,  .  »•       .  . .  #    •     ,  f.:       4  .. 

Rear.  The  lad  diviiion  of  a  fquadnMi,.  or  the  laft  fqoadroa  of  a 
fleet.  It  Is  applied  likewife  to  the  laft  (hip  of  a  line,  fquadron,  or  di« 
viHon.      -"  '  .    •.    ■ 

^  'Ktef.  Part  of  a  fa?!  from  one  row  of  eyelet-holes  to  another.  .It 
is  applied  likewife  to  a  chain  of  rocks  lying  near  the  furface  of  the 
water.  .  ,  »  , .  , 

Reefing.  The  operation  of  reducing  a  fail  by  taking  in  one  or  more 
of  the -reefs. 

^  Rfff'bands.    Pieces  of  canvafs,  about  fix  inches  wide*  Tewed  on  the 
fore  part  of  fails,  where  tbe  points  are  fixed  for  reefing  the  fail* 

Ret*vi.  To  reeve  a  rope,  is  to  pat  it  through  a  block,  and  to  unreeye 
ity  is  to  take  it  out  of  the  block. 

Rihsof  ajhif.     That  is,  the  frame.  *  . 

Rendering.  The  giving  way  or  yielding  to  the  eflbrta  of  fome  me- 
chanical power.     It  is  ufed  in  oppofition  to  jambing  or  flicking.. 

Ride  at  attcbor^  Is  when  a  ihip  i^.  held  by  her  anchors,  and  is  not 
driven  by  wind  or  tide.  To  ride  athwart,  is  to  ride  with  the  fliip*siide 
to  the  tide.  To  r-ide  hawfe-fallen,  is  when  the  water  breaks  into  the 
bawfe  in  a^oUgh  fea. 

Riding.  W  hen  expreifed  of  a  ihip,  is  the  flate  of  being  retained  in  a 
particular  flation  by  an  anchor  and  cable.  Thas  flie  is  faid  to  rids 
EASY  or  TO  RJDB  HARD,  in  proportion  to  the  flrain  upon  her  cable. 
She  is  likewife  faid  to  ride  leeward  tide  if  anchored  in  a  place  at  a 
time  when  the  tide  fets  to  leeward^  and  to  ride  windward  tide  if 
the  tide  fets  to  windward :  to  ride  between  wind  and  tide,  when 
the  wind  and  tide  are  in  dire6l  oppofition,  caufing  her  to  ride  without 
any  Urain  upon  her  cables. 

To  rig.     To  put  the  ropes  in  their  proper  places. 

'^^gg'^g*     The  ropes  to  rig  with. 

^'ii^^S  ^^  ^  ^^^'  The  running  out  a  pole  at  the  end  of  a  yard  t* 
extend  the  foot  of  a  fail. 

To  rig  the  capjiern.     To  fix  the  bars  in  their  refpedive  holes. 

Righting,  heftoring  a  Ihip  to  an  upright  portion,  either  after  (he 
has  been  laid  on  a  careen,  or  aft.r  ihe  has  been  preiTed  down  on  her 
fide  by  the  wind. 

To  right  the  helm.  Is  to  brirtg  it  into  midfliips,  after  it  has  been 
pufhcd  either  to  flarboard  or  larboaiii. 

Ring*f9pis.  Several  turns  round  the  cable  and  through  the  ring  to 
fecure  the  cable. 

Road,  A  place  near  the  land  where  (hips  ma/  anchor,  but  which  is 
not  {heltcred. 

Robins.  Small  pla'tcd  yarns  with  eyes  to  faPen  the  fails  to  the  yards 
with. 

Rolling.  The  motion  by  which  a  fliip  rocks  from  fide  to  fide  like  a 
c  adle, 

Rope^^arn*    Is  what  the  cordage  and  cables  are  made  with. 

Rcpgk 
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Rou^h'iree.  A  nf.me  applied  (o  any  maft,  yard,  or  booTi,  pTtc^d  in 
mercbant^-fliips,  or  a  rail  or  fence  above  the  veflcl's  fide,  from  the  quar- 
ter-deck to  the  forccaftle. 

Round'honfe,     A  houfe  built  upon  deck. 

Rounding,  Ropes  ufed  to  put  round  the  cable  in  the  wake  of  \h% 
hawfe,  or  ftcra  of  the  fljip,  to  keep  it  from  rubbing  orchafihf^  the 
cable. 

RotdfidingJn,  The  pulling  lipon  any  rope  which  pnfles  through  one 
or  more  blocks  in  a  diredtion  nearly  horizontal 5  as,  Hound. in  the 
weather  braces. 

Round-turn.  The  fituation  of  the  two  cables  of  a  (hip  when  moored, 
after  they  have  been  feveral  times  crolTed  by  the  Twinging  of  the  (hip. 

Round'mg-up,  Similar  to  rou'ndinoin,  except  that  It  is  applied  to 
ropes  and  bJ  cks  which  a6t  in  a  perpendicular  diredion. 

To  ro^.    To  move  a  boat  with  oars. 

Rfmifing.  Pulling  upon  a  cable  or  rope  without  the  aiHftance  of 
tackles. 

Rudder,     The  machine  by  which  the  fliip  is  fleered. 

Rullock.    The  nitch  in  a  boat's  fide,  in  which  the  6ars  Jircufcd. 

Run.    The  afier  part  of  the  veffel  under  water. 
'  Runner- pennant.    The  firft  that  is  put  over  the  lower  mads  with  a 
block  in  each  end. 

To  runoia  « "warf.     To  carry  the  end  of  a  rope  oat  from  a  (hip  in  a 
boat,  and  fa'lening  it  to  fome  diftant  obje6k,  fo  that  by  it  the  Ihip  may  ' 
be  removed  by  pulling  on  it. 

^ofag  to  hiixjard.    To  make  confiderable  lee  way. 

Sa.'iing  trim.  Is  exprefifed  of  a  fhip  when  in  the  beft  fiate  for  fail- 
ing. 

Sallyport.  ,A  large  port  in  the  quarters  of  a  fire-fliip  where  the  cap* 
tain  comes  out  at,  when  he  fcts  heron  fire. 

Salvage.     A  part  of  the  value  of  a  lliip  and  cargo  paid  to  the  falvors. 

Scanting.     The  variation  of  the  wind,  by  which  it  becomes  unfavoiir- 
•able  to  a  (liip*s  making  great  progrefs,  as  it  deviates  from  being  large, 
and  obliges  the  veiTel  to  fleer  clofe- hauled,  or  nearly  fo. 

Scraper.     A  fteel  inilrument  to  fcrape  with. 

Scudd.  To  go  right  before  the  wiikI  j  and  going  in  this  diredion 
without  any  fail  fet  is  called  fpooning. 

Scuttle.     A  fmall  cover  to  cover  a  fmali  hole  in  the  deck. 

Scuttling,  Cutting  large  boles  through  the  bottom  or  fides  of  a  fliip, 
either  to  fink  or  to  unlade  her  expcditioully  when  ftranded. 

Sea,'  A  large  wave  is  fo  called.  Thus  they  fay,  a  heavy  sea. 
It  implies  likcwifc  the  agitation  of  the  ocean,  as  agrcat  sb\.  It 
exprefles  the  dire6tion  of  the  waves,  as  a  head  sea.  A  long  sea 
.  means  an  uniform  and  fteady  motion  of  long  and  extenfive  waves  j  a 
SHORT  SEA,  en  the  contrary,  is  when  they  run  irregularly,  broken, 
and  interrupted. 

Sea.boat.  A  veflel  that  bears  the  fea  firmly,  without  firainiftg  her 
malls,  &c, 

Sed'clothes^     Jackets,  trowfers,  &c. 

Sea-mark,     A  point  or  object  on  (liore,  confpicuouTly  feen  at  fea. 

Seams.     The  joints  between  the*  planks. 

Sra-rjom,     A  futSfitnt  diftaiice  from  the  coaft  "or  anj  dangerous 

rocks* 
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rocks,  frc.  To  that  a  ihip  may  perform  all  uautical  operations  without 
danger  of  (hipwreck* 

i>eaxe.    To  bind  or  make  fa  ft.  ' 

Staxeing    'I  be  fpun.yarn,  marline,  &c.  to  feize  wilb. 

lending'.  The  ad  of  pitching  precipitately  into  the  hollow  between 
two  waves. 

Ser've.  To  wind  fomething  about  a  rope  (o  prevent  it  from  chafing 
or  fretting.     The  fervicr  is  the  thing  fo  wout>d  about  the  rope. 

Setting,  T^  a6t  of  obferving  the  fituation  of  any  diftant  objed  by 
the  compafs. 

TofetfaiL  To  unfurl  and  expand  the  fails  to  the  wind,  in  order  tof 
give  motion  to  the  (hip. 

Ttjet  up.  To  increafe  the  tenlion  of  the  fhrouds,  back-flays,  &:c. 
by  tackles,  laniards,  &c. 

Settle^  To  lower 5  as,  settle  thb  top-sail  haltaeds,  lowtjr 
them. 

Shank  of  an  anchor.     The  part  between  the  ring  and  the  fiewks. 

Shank-painter,  The  rope  by  which  the  ihank  of  the  anchor  is  heU 
up  to  the  (hip's  (ide  ;  is  alfo  made  fafl  to  a  piece  of  iron  chain,  in  Which 
the  (hank  of  the  anchor  lodges. 

Tojhape  a  courfe.  To  dired  or  appoint  the  track  of  a  (hip,  in  order 
•to  prQfecute  a  voyage. 

.  Sheer,  I'he  (lieer  of  the  (hip  is  the  curve  that  is  between  the  head 
and  the  ftern,  upon  her  (ide.  The  ihip  (heers  about,  that  is,  (he  gees 
in  and  out. 

Sheers,  are  fpars  lafhed  together,  and  raifed  up,  for  the  purpofe  of 
getting  out  or  in  a  mad. 

Sheerhig.  The  veflfel  is  fa  id  to  (heer  when  the  cable  and  anchor  is 
not  right  a-head. 

Si:eer'hulL  A  velTel  to  take  out  and  put  in  the  lower  paa^  and 
bowfprit. 

Tojheer  sff.     To  remove  to  a  greater  diftance. 

Sheet,     Ropes  fixed  to  the  lower  corners  of  fquare  falls,  &c. 

Tojheet  home.     To  haul  the  (heets  of  a  fail  home  to  the  block  on  the 

yard  arm. 

Tojhift  the  hdm.     To  alter   its  poiition  from  right  to  left,  or  from 

left  to  right. 

Tojhip,  To  take  any  perfon,  goods,  or  thing,  on  board.  It  alfo 
implies  to  fix  any  thing  in  its  proper  place  >  as,  to  ship  the  oars,  to 
(ix  them  in  their  rowlocks. 

Ship-Jhank,    A  double  bight  taken  in  a  rope  with  a  hitch  at  each  end. 

Ship  Jhape      Doing  any  thing  in  a  failor-like  manner. 

Shivering,    The  f&te  of  a  fail  when  fluttering  in  the  wind. 

Skoal,     Shallow,  not  deep. 

Shoe,  A  piece  of  wood  in  the  fhapc  of  a  flioe,  ufed  in  fifhing  the 
anchor,  to  prevent  the  bill  from  rubbing  the  planks,  or  catching  the 

bends. 

Tojhoot  a. head.     To  advance  forward . 

Shorf.    A  general  name  for  the  fea-coafl  of  any  country. 

Tojhorten full.     Ufed  in  oppofition  to  make  sail. 

Shrouds,    Large  ropes  fixed  on  each  fide  of  mafts. 

Sinnctt,     A  fmall  platted  rope,  made  from  rope-yarns. 

^Skidds,  Pieces  of  wood  to  put  over  the  fide,  to  hinder  any  thing 
from  rubbing  the  fides.  ^  Slack 
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SIack"waler.  The  interval  betweea  tbe  flux  and  refiux.  of  the  tide, 
when  no  raotion  is  perceptible  in  the  water. 

Tojlip  thi  cable.  To  let  it  run  quite  out  when  there  is  not  time  to 
weigh  the  anchor. 

Tojlue,    To   turn  any  cylindrical   piece  of  timber  about  its  axis  ' 
without  removingit.     Thus,  to  slue  a  mast  or  boom,  is  to  turn  it  in 
its  cap  or  boom- iron. 

Sound,     To  try  the  depth  of  water  \  al fo  a  deep  bay. 

Spars.     Pieces  of  trees  as  they  are  cut  in  the  wood. 

SpantJhburton'<u!indlafs-  A  particular  way  of  fetting  up  the  topmaH: 
rigging  in  merchant  veffels. 

Spear  of  the  pump.    The  handle  of  an  hand-pump. 

To/pil!  the  mixen.     To  let  go  the  iheel,  and  brail  it  up. 

TofpiJL  To  difchargc  the  wind  out  of  the  cavity  or  belly  of  a  fail, 
when  it  is  drawn  up  in  the  brails,  in  order  to  furl  or  reef  it. 

Spilling' lines.  Are  ropes  contrived  to  keep  the  fails  from  being 
blown  away,  when  they  are  clewed  up,  in  blowing  weather. 

Splice.  To  m^ke  two  ends  of  ropes  fad  together  by  unt  willing  them, 
and  then  putting  the  ftrands  of' one  pierce  with  the  brands  of  tiie 
other.    . 

Split.    The  date  of  a  fail  rent  by  the  viol<?nce  of  the  wind. 

Spoon.^rift.     The  diftance  fhe  runs  when  fciidding  without  any  fail. 

Spray.  The  fprinkling  of  a  fea,  driven  occaiionally  from  the  top  of 
^  wave.  , 

Spring,  A  fpring  upon  the  cable,  is  a  hawfer  bent<o  the  cable,  out- 
fide  the  hawfe,  taken  in  at  the  moft  convenient  part  of  the  Ihip  aft, 
for  the  pnrpofe  of  cafting  her. 

Sprir.g.Jiays,  Are  rather  fmaller  than  the  ftays,  phced  above 
them,  and  intended  to  anfwer  the  purpofe  of  the  ftay,  if  it  (hpuld  be 
fhot  away,  &c.  ^ 

Spring'tidei.  Are  the  tide?  at  new  and  full  moon,  which  flow  higheft 
and  ebb  loweft. 

To  fpring  a  majiyyard,  &c.  To  crack  a  ma  ft,  yard,  &c.  by  means  of 
draining  in  blowing  weather,  fo  that  it. is  rendered  unfit  for  ufe. 

Tojpring  a  leak.     When  a  leak  firft  commences,  a  fhip  is  faiid  to 

SPRING  A  LEAK. 

To  fpring  the  luff.  A  Ihip  is  faid  to  spRiwo  her  luff  when  (he 
yields  to  the  effort  of  the  heloi,  by  failing  nearer  to  the  wind  tha^ 
•  before. 

Spun-yarn.    Two,  three,  or  four  rope-yarn  twiftcd  together. 

Spur-Jhores.  Are  large  pieces  of  timber  which  come  abaft  the  pump, 
well. 

Spurling-line.  Is  a  line  that  goes  round  a  fmall  barrel*  abaft  the  bar- 
rel of  the  wlieel,  ^nd  coming  to  the  front  beam  of  tbe  poop-deck,  moves 
the  tell-tale  with  tbe  turning  of  the  wheel,  and  keeps  it  always  in  fuch 
pofition  as  tofhevvthe  polition  of  the  tiller, 

Squadron      Five  fail  of  the  line. 

SquaiL     A  fudden  violeuit  blaft  of  wind. 

Squark.  This  term  is  applied  to  yards  that  are  very  long,  as  taunt 
is  to  high  mafts, 

Tojquare  the  yards.  To  bracc  the  yards,  fo  ag  to  hang  at  right  angles 
with  the  keel.  ^ 
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Toftandon.    To  coo  tin  ue  ad  vanning . 

Toftandim    To  advance  towards  the  iliorc- 

Toftandoff,     To  recede  from  the  rtjore. 

Starboard.     The  lighl-hand  (ide  of  the  (hip,  when  lookiajj;  forward* 

Starboard'tocL  A  fhip  is  faid  to  beoD  the  sxA&»OAap-TAC^  when 
failing  with  the  wind  blowing  upon  hqr  larboard  Hde. 

"Starboard the  helm!  An  order  to  pulh  the  hejm  to.  the  i^arbQ^d 
iidc. 

To  flay  a/hip.  To  arrange  the  fails,  and  roove  the  ruJ^der  fp  as  to 
bring  the  fliip's  head  to  the  diredion  of  the  wind,  in  order  to  get  ker 
on  the  other  tack* 

Stay-peak,     When  the  cable  mak?s  the  fame  angle  as  the  flay  doth. 

Stays,  Large  ropes  coming  from  the  maft  beads  down  beforje  the 
mafts,  to  prevent  them  from  fpringing,  when  the  Ihip  is  fending  deep. 

Steady  !  The  order  to  the  hclmfman  to  keep  the  (hip  in  the  direc- 
tion (be  is  going  at  that  indant. 

Steady,  In  failing,  is  when  llie  is  going  her  right  courfe  off  the 
^ind. 

Steady  thtjhip.  That  is  by  running  a  rope  or  towliog  out  on  either 
fide  when  at  anchor. 

Steering,  The  art  of  direding  the  ftiip's  way  by  the  movement  of  the 
helm. 

Steerage^mmy,  Such  degree  of  progreflive  n^otion  of  z^  ihip^as  will 
give  effc6t  to  the  motion  of  the  helm, 

Stee*ve.  Turiyng  up.  The  !*owfprit  fleeves  too  much^  that.isj  it  is 
too  upright. 

To  flem  the  tide.  When  a  fl)ip  is  failing  againft  the  tide  at  fuch  21 
rate  as  enables  her  to  overcome  its  po\yer^  fhe  is  faid  to  stem  the 

TIDE. 

Stem,     The  fore  part  of  the  veflel. 

Stern,    The  after  part  of  the  veflel. 

Sternfafi.  A  rope  confining  a  fliip  by  her  flern  to  any  other  fliip  pf 
wharf.  v.  \ 

Sternw'^.    The  fartheft  a-flcrn,  oppofcd  to  HEAOMpsj.  '^:^  .;. 

Stemivoy.  The  motion  by  which  a  fhip  falls  back  with  herlKini' 
foremofl. 

Stiff,  The  condition  of  a  fhip  when  flie  will  carry  a  great  quan- 
tity of  fail  without  hazard  of  ove^rfetting.  It  is  ufed  in  oppofitipn  to 
cranje:. 

Stirrup*  A  p|cce  of  rope  5  one  end  nailed  to  the  yard,  in  the  other 
0  thimble  for  the  horfe  to  reave  in. 

Stoppers,     Large  kind  of  ropes,  which  being  faflened  to  the  cable  in 
»  fferent  places  abaft  the  bitts,  are  an  additional  fecurity  to  the  fhip  at 
nchor. 

To  flow.    To  arrange  and  difpoTe  a  fhip's  cargo. 

Strand,     One  third  part  of  a  tbree-flrand  rope. 

Stranded,  When  a  vcfTel  is  got  aground  on  fom.e  rocks,  and  filled 
with  water. 

.    Toftream  the  huoi.    To  let  it  fall  from  the  fhip's  fide  into  the  water, 
prcvioufly  to  cafling  anchor.  the 

Stretch-Pia,  A  term  ufed  to  the  men  in  a  boat,  when  y  fhould 
pull  flrong* 
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To  Artie,  To  lower  or  letdown  any  thing.  Ufcd  emphatically  to 
denote  the  Jowering  <rf  colours  in  token  of  farrender  to  a  fidorious 
enemy. 

To  ftrih  foundings.  To  touch  ground  with  the  lead,  when  endeavour- 
ing to  find  the  depth  of  water. 

Strops,  £ither  rope  Qr  iron,  which  are  fixed  to  blocks  or  dead  eyes 
to  attach  them  to  any  thing. 

SutJox  Sfwfd.  When  a  fliip  is  on  (bore,  and  the  water  leaves  her, 
ihe  is  faid  tn  be  fued ;  if  the  water  leaves  her  two  feet,  (he  fues,  or  is 
fued  two  feet. 

Surf,     The  fwell  of  the  fea  that  breaks  upon  1  he  fhore,  or  on  any  rock. 

Tofurge  the  capfiern*    To  ilacken  the  rope  heaved  round  upon  it. 

SiAtay,    The  fame  as  Hoifi. 

SiAJay  aivay.     Hoiil,  ufed  in  getting  up  mads  or  yards. 

SiAjabi,  A  kind  of  large  mop  made  of  junk  to  clean  a  (hip*s  deck 
with. 

Stpell,  The  fiuduating  motion  of  the  fea  either  during  or  after  a 
fiorm. 

Sweeping,  The  ad  of  dragging  the  bifijht  or  loofe  part  of  a  rope  along 
the  furface  of  the  ground*  in  a  harbour  or  road*  in  order  to  drag  up 
fomctbing  lofi. 

Sivift  the  capftern  tars,  '  Is  tp  confinie  the  ot^tward  end  of  the  bars 
one  to  another,  with  a  rope. 

Swinging,  The  a6t  of  a  lhip*8  turning  round  her  anchor  at  the 
change  of  wind  or  tide. 

To  rack*  To  turn  a  (hip  about  from  one  tack  to  another,  by  bringing 
her  head  to  the  wind. 

Taking-m,  Ihe  a6t  of  furling  the  fails.  Ufed  in  oppoliticn  to  set« 
TiNa. 

Taken  a-  back ,     See  A-back . 

Tarpaulin.  A  cloth  of  canvas  covered  with  tar  and  faw-dud^  or  (Bm« 
other  compofition,  fo  as  to  make  it  water  proof. 

Taught.    Improperly,  though  Very  generally,  ufed  for  tight. 

Taunt,  High  or  talj.  Particularly  applied  to  mafts  of  eitraordi* 
nary  length. 

H'ell'taie,  An  infirument  which  traverfes  upon  an  index  in  the  front 
of  the  poop  deck,  to  (hew  the  pofition  of  the  tiller. 

Tending,  The  turning,  or  fwinging,  of  a  (hip  round  her  anchor  in 
a  tide- way  at  the  beginning  of  ebb  and  fiood. 

7hnvart,      See  A- THWART. 

Th*wartfl?ip$.     See  a-thwart  ships. 

Thus  !  An  order  to  the  helmfman  to  keep  the  (hip  in  her  prefent 
fituation,  when  failing  with  a  fcant  wind. 

Tide-way ,  That  part  of  a  river  in  which  the  tide  ebbs  and  flows 
ftrongly. 

Tier.    A  row;  ascable-tier,  atierof  guns, cades,  or  a  tier  of  (hips,  &c. 

Tide. gate,     A  place  where  the  tide  runs  ftrong. 

Tide  it  up.    To  go  with  the  tide  againft  the  wind. 

Timbers.     What  the  frame  is  compofed  of. 

Ti//er,  A  large  piece  of  wood,  or  beam,  put  into  the  head  of  the 
rudder,  and  by  means  of  which  the  rudder  is  moved. 

Tompions,  or  'Tomkins.  The  bung,  or  piece  of  wood,  by  wl^ich  tbo 
mouth  of  the  cannon  is  filled  to  keep  out  wet. 
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Totpin^.     Pulling  one  of  the  ends  of  a  yard  higher  than  the  other. 
Tototv.    To  draw  a  (hip  in  the  water  hy  a  rope  fixed  to  a  boat  or 
other  fliip  which  is  rowing  or  failing  on. 
^foiv.ltne,     A  fmall  line  cable  laid. 

franfom.     A  large  piece  of  timber  faftcned  to  the  ftern-poft§«  to  the 
ends  of  which  the  afterpart  of  the  bends  are  faftened. 
Traverfe,     To  go  backwards  and  forwards. 

Travell  r.     A  ring  on  the  jib  boom,  or  grumet  on  the  back(biys>  to 
condud  ihe  top.  gallant  yards  up  anddovra. 

Trey.fmiL    A  fuaall  fail  ufcd  by  brigs  and  cutters  in  blowing  weather. 
Trice,  tnce  up.     To  haul  up  and  faften. 

Trim.     Th«  ftate  or  difpoliiion  by  which  a  (hip  is  beft  calculated 
for  the  purpofes  of  navigation. 

•/c  trim  tketjofd.    To  arrange  the  cargo  regularly. 
To  trim  thefaih.     To  drfpofe  the  fails  in  the  beft  arrangement  for  the 
eourfe  which  a  fliip  is  fleering 

To  trip  the  anchor.    To  loofen  the  anchor  from  the  grouncl,  either  by 
dcfigfl  or  accident. 

Trough  ojthejea.     The  hollow  between  two  waves. 
"^Iruck  of  a  gun  carri/j^e.     Is  the  wheel  upon  which  it  runs. 
Truck,    A  round  piece  of  wood   put  on  the  top  of  fiag-ftafiv,  with 
flieaves  on  each  fide  for  the  halves  of  the  fliigs  to  reeve  in. 

Trunions  cf  a  gun.  Are  ihe  arms,  or  pieces  of  iron,  by  which  it  kangs 
on  the  carriage.  .  . 

TrunneU.    i  ieces  of  timber  to  fatten  the  plank  to  the  timbers.: 
Trying.     The  iituation  in  which  a  ihip,  in  a  tempeft,  lies-to  in  the 
trough  or  hollow  of  the  fea,  particularly  when  the  wind  blows  con- 
tra »y  to  her  courl'e. 

Turnhig  to  'windiA.ard.    That  operation  in  failing  whereby  a  fhip  en- 
deavours to  advance  againil  the  wind. 

Fan.    The  forer:io(l  diviliou  of  a  fleet  in  one  liac.     It  is  likewife 
applied  to  the  foremott  (l)ip  of  a  divifion. 

Vane,    A  tmall  kind  of  flag  worn  at  each  maft  head. 
To  veer.    To  change  a  fliip's  eourfe  from  one  tack  to  the  other,  by 
turning  her  llern  to  windward. 

r.cr.     let  out ;  as  veer  away  the  cable. 
Veer,     Shift.     The  wind  veers,  that  is,  it  fliifts  or  changes. 
Viol^  or  ^oyal      A  block  through   which  the  melfenger  paiTes  in 
weighing  the  anchor.     A  large  mettenger  is  called  a  viol. 
To  unballafi.     To  diicharge  the  ballalt  out  of  a  fliip. 
Tounbend,     To  take  the  fails  off  from  their  yards  and  ftays.     To 
eoft  ioofe  the  anchor  from  the  cable.     To  untie  two  ropes 
To  unbit,     1  o  remove  the  turns  of  the  cable  from  off  the  bits. 
Vndvrfoot.     Is  cxpreiTed  of  an  anchor  that  is  dire^ly  under  ths  {hip. 
Under. Jatl.    ^^hena  lliip  is  loofened  fiom  moorings,  and  is  under 
the  government  of  htr  fail.-;  and  rudder. 
Under  -luaj' .     The  fa  me  as  u  N  d  K  B-  s  a  i  l. 

Und^r  the  lee  ofthejhore.     Is  to  be  clofe  under  the  Ihorc  which  lies  to 
windward  of  the  (liip. 
•       Uv.fioL     Cafl  looie  the  galkct  of  the  fails. 

To  unmoor.    To  reduce  a  ihip  lo  the  ftate  of  riding  at  fingle  anchor, 
'  after  flie  hns  been  moored. 

T9  unres'vc.    To  draw  a  rope  from  out  of  a  block,  thimble^  &c. 

To 
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To  tmng.    To  deprive  the  fliip  of  her  rigging. 

Uvrou.  The  piece  of  wood  by  which  the  legs  cf  the  crow.foot  are 
extended- 

Wake.  The  path  or  track  impreffed  on  the  water  by  the  fhip's  pr^f- 
fing  through  it,  leaving  a  fmoothnefs  in  the  f^a  behind  it,  ^  A  ihip  is 
laid  to  come  into  the  wake  of  another  when  fhe  follows  her  in  the  fame 
track,  and  is  chielly  done  in  bringmg  (liips  to,  or  in  forming  the  line  of 
battle. 

Wale^.  Are  flrong  timbers  that  go  round  a  fiiip  a  little  above  her 
water  line. 

fVinrr.     See  To  veer. 

Ifar/,.     To  warp  a   (hip,  is  to  draw  her  againft  the  wind,  &c.  by 
means  of  anchors  and  hawfers  carried  out. 
fP^arf,     A  hawfer,  or  fqinll  cable. 

Watcr-lm^,  The  line  made  by  the  water's  edge  when  a  ftiip  has  her 
full  proporlioii  of  (lores,  &c.  on  board. 

Waur.hcrne.  The  ftate  of  a  fiiip  when  there  is  barely  a  fufficient 
depth  or  water  to  float  her  oiFfroni  the  ground. 

Water^logged,     The  ftate  of  a  iliip  become  heavy  and  inaftive  on  the. 
fea,  from  the  great  quantity  of  water  leaked  into  her. 
Water-tight.     The  llate  of  a  (hip  when  not  leaky. 
Weather.    To  weather  any  thing,  is  to  go  to  windward  of  it. 
Weather-beaten,     Shattered  by  a  llorm. 

Weather-hit.     A  turn  of  the  cable  about  the  end  of  the  windlafs. 
Weather-gage.     When  a  ihip  or  fleet  is  to  windward  of  another,  flic 
is  faid  to  have  the  weather  gage  other. 

Weather -quarter.  That  quarter  of  the  fliip  which  is  on  the  windward 
fide. 

Weather-Jide.     The  fide  Upon  which  the  wind  blows. 
To  fweigh  anchor.     To  hcavc  up  an  anchor  from  the  bottom. 
Whipping.    To  bind  twine  round  the  ends  of  ropes,  to  Idnder  them 
from  fagging  out. 

Toimndafljip,  To  change  her  {)"bfition,  bringing  her  head  where 
her  ftern  was. 

Wind-road,     When  a  (hip  is  at  anchor,  and  t^e  wind,  being  again  (I 
the  tide,  is  fo  ftrong  as  to  overcome  its   power,  and  keep  the  Ihip  to 
leeward  of  her  anchor,  (he'is  faid  to  be  wind-Road. 
Wind's'cye,    The  point  from  which  the  wind  blows. 
To  <winduoard.     Towards  that  part  of  the  horizon  from  which  the 
wind  blows. 

Windcward tide.     A  tide  that  fets  to  windward. 
To  nxjork  ajhip.     To  dire6t  the  movements  of  a  (hip,  by  adapting  the 
fails,  and  managing  the  rudder,  according  to  the  courfe  the  fliip'has  to 
make. 

To  'work  to  nvindnvarj.    To  make  a  progrefs  againft  the  dircdion  of 
the  wind. 

Would,  To  would,  is  to  bind  round  with  ropes;  as, the  maft  is  woulded. 
Weigh,     To  haul  up  ;  as,  weigh  the  anchor- 

TaiviTTg.     The  motion  of  a  fliip  when  flie  deviates  from  her  pourfe 
to  the  right  or  left.  . 

yards.     The  timbers  upon  wbicjh  the  fails  are  fpreadi        ' 
Tarn.     See  Ro  P  B  y  a  R  w . 

O02  EXPLAKATION 


EOLAMAnov  of  the  Plate 
&c.  of  a  Si  R6T  Rati 

1  BOWSPkirT 
a  Gammoning 

4  Bobltay 

5  Manrope 

6  ^pritfail  yard 
t  Lift* 

S  Sundmg  liftt 
f  Horfes 

XO  Parrel 

II  Braces  and  pendanta 

XI  Sheets  and  pendaoH 

X3  Clewlinea 

X4  BuntUnea 

15  Jib-boom 

16  TraTclkr 

17  Korfe 
Z8  Stay 
19  Halyards 
^  Guy 
at  Tackftaff 
aa  Truck 

'  ^3  Jack  flag  ^     .  ^ 

Fore,  main,  and  mi»en-maii, 
rigged  alike,  as  in  the  top- 
malt  and  top-gallant  maft, 
and  all  the  yards,  except  the 
crofs-jack  yard,  which  has 
no  fail ;  therefore  the  de- 
fcription  of  one  ferves  for 
the  other,  except  where 
other  ways  exprfcUcd. 

d4  Foremaft 

25  AVottlding 

%6  Fiih 

%7  Top 

a8  Cap 

29  Runner  and  tackle 

30  Shrouds 

31  Lanyards 
>  31  Ratlines 

2$  Stay  and  landyard 

34  Spring  ftay  and  ditto 

35  Snakelinc 

36  Crowfoot 

37  Fore  yard 

38  Geers 

39  Lifu 

40  Braces  and  pendants 

41  Clewlines 
4%  Buntlines 

43  Horfes  and  ftirmps 

44  Leecfalines 

45  Yard  tackles 

46  Bowlines  and  bridles 

47  Tacks 

48  Sheets 
^9  Trufs  parrel 
5P  Padding 
^i  Dolphin 
5»  Topropc 
^3  Topmaft 
^4  Qrofstrafs 


) 

defcribing  the  Ri<i«lVG> 
Man  of  WaA^ 

3S  Cap  V 

56'  Runner 

57  Shrouds  a(nd  lanyards 

58  Stays 

59  Backfuys 

60  Stayfail  halVarda 

61  Topfailyard 

6 1  Tye  and  halyard 
63  Lifts 

44  Bracesand  pendants 
6^  Horfes 

66  Parrel 

67  Fiemilh  borfe 

68  Buntlines 

69  Clewlines 

70  Bowlines  and  bridles 

71  Aecf  tackles  and  pendanta 
71  Jewel  blocks 

73  Sheets 

74  Top-gallant  shaft 

75  Shrouds 
76 'Stay 

77  Backftay 

78  Top-jallant  yard 

79  Halyard 

80  I^ifts 
8t  Horfe 

81  Parrel 
^3  Clewline 

84  Bowline 
35  Sheet 

86  Royal  maft 

87  Stay 

85  Backftay 

89  Truck 

90  Admiralty  flag 

91  Middle-ftay.fail  fuy 

92  Halyards 

93  Top-galitay-fail  halyards 

94  Mixen  gaff 

95  Derrick  and  fpan 

96  Peek  brails 

97  Spanker  halyards 

98  Vangs 

99  Crofi  jack  }'ard 
Zoo  Spanker  boom 
loi  Topin  lift 

loa  Poop  lanthom 

103  Stern  ladder 

104  Rudder  chains 

105  Standard  flag 

106  Union  flag 

107  Enfign  ftaff 
ic8  Enfign  flag 
109  Futtock  urouds 
no  Cable 

HULU 
A  Head  or  ftcm 
B  Forecaftle 
C  Waift 
p  Quirter-deck 
E  Poop 
F  Stern  or  abaft 

fir 
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The  following  ^efthns  and  Anfwers  are  recommended  to  the  f>enifal 
of  young  Gentlemen  bcknging  to  the  Sea^  in  order  to  refrejh  their 
Memories^  previous  to  that  Examination  which  th.y  mujl  pofs  through^ 
before  they  are  appointed  to  a  Commijfton  in  the  Royal  Njvy^  or  an. 
Officer  in  the  Eafi  India  Service  ;  as  it  is  probable  fimilar  ones  may 
be  ajked  by  thofe  appointed  to  examine  them^  at  the  Navy  Office  and 
the  Eafi  India  Houfe. 


*«t 


Sijf(fi  r  TOW  do  you  find  the  golden  number  ? 

jfj[  A.  I  add  one  to  the  given  year,  and  divide  the  fuoi  by  ig,  tli 
remainder  will  be  the  golden  number. 

^.  How  do  you  find  the  epa6l  fi)r  any  year  ? 

/i.  By  dividing  the  given  year  by  19,  and  multiplying  the  remainder  by 
1 1 ,  the  product  will  be  the  cpad,  if  it  does  not  exceed  30 ;  but  iF  it  dtics,  I 
Tubtra-fi  30  from  it  as  often  as  I  can,  and  the  remainder  will  b^  theepad. 

^  How  do  you  find  the  moon's  age  ? 

A,  To  the  epaft  I  add  the  day  of  the  month,  and  the  number  of  the 
month;  their  fum  will  be  the  moon's  age,  if  it  does  not  exceed  30;  hut  if 
it  does,  I  fubtradl  3c  from  it  as  often  as  I  can,  and  the  remainder  wUI  be 
her  age. 

^.  How  do  you  find  the  moon's  fouthing,  or  the  time  of  her  coming  td 
the  meridian  ? 

A.  I  multiply  the  moon's  age  by  48,  and  divide  the  protlu^  by  60 ; 
the  quotient  will  be  the  hours,  and  the  remainder  the  minutes  when  llic 
is  on  the  meridian  paft  noon ;  Or,  I  may  multiply  the  moon's  aJe  by  4, 
and  divide  the  produft  by  5,  the  quotient  will  be  the  hours,  and  the  ic- 
fnainder,  multiplied  by  12,  will  be  the  minutes  when  (faefouths,  or  in  on 
the  meridian,  in  theatternoon  :  But  if  this  time  (hould  exceed  it,  I  fuh* 
trad  12  from  it^  and  the  remainder  will  be  the  time  of  her  fouihing  in  the 
xnornini;. 

Si.  How  do  you  find  the  time  of  hi)^h  water  at  any  place  ? 

Ai'\a  the  moon's  fouthing  on  the  given  day,  I  aJd  the  time  of  high 
water,  full  and  change,  at  t!'.e  given  place,  and  the  fum  will  be  the  rime 
of  high  water  therein  the  afternoon ;  but  if  this  time  (hould  exceed  12, 
I  fubtraft  12  from  it,  and  the  remainder  will  be  the  time  of  high  water  in 
the  morning  J  and  if  it  exceeds  24,  I  fobtra^  24  from  it,  aod  the  remain. 
der  will  be  the. time  of  high  water  in  the  aiterno^^n  *. 

J^  S'Jpjwfe  that  you  go  into  an  harbour,*  and  find  by  your  watch  that 
it  is  high  water  at  any  hour  of  the  day'j  by  what  m^ans  do  you  find  the 
times  when  it  is  high  water  on  full  and  change  d.iys  in  that  pbce  ? 

A.  I  find  the  time  of  the  moon's  fouthing  on  that  day,  and  fubrraft  it 
from  the  time  of  high  water  at  the  given  pl.tce,  if  I  can,  and  that  will  be 
ihellmeof  high  water.  If  I  cannot,  I  add  1?  10  it,  and  then  fubtrad  the 
above  lime)  the  remainder  will  be  the  time  of  high  Wdtcr  at  the  givcii 
place,  on  full  and  change  days^ 

*  The  tinrtf  of  hl^k  w?J(cr  \%  found  mere  corr#d  by  ilic  TiiUet,  fee  page  X38,&  13O, 
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i^  How  do  you  find  ihe  Z'-ni-h  diftancf  cf  any  object? 

/^.  By  correcting  the  altiiu'ic  for  u\t^  dip,  rcfra^ion  and  fcmidiamefer, 
and  then  fuhtraftinfi;  it  Irom  oo*',  the  remainder  will  be  ibe  z--nith  diiljoce, 
which  will  be  either  north  or  fouih,  according  a*,  the  object  bears  ot  me. 

i^.  Suppofc  the  zenith  dift  tnce  lo**  north,  and  the  declination  20**  north, 
what  latiiude  are  yon  in,  ai.d  of  \«hat  name  ? 

J,  Ten  degrees  north. 

i^  TLc  fun  is  in  your  zenith,  what  latitude  arc  yoo  in  ? 

J.  The  fame  as  the  declination  is,  wheihcr  north  or  footh. 

i^  Yonr  zenith  diftancc  is  20**  north,  and  your  declination  is  20*  north, 
what  latitude  are  you  in  ? 

j4.  Upon  the  equator,  and  confequcntly  in  no  latitude. 

^  Suppofc  that  your  zenith  diftance  is  50*^  fouth,  and  the  declination 
10^  north,  what  latitude  are  you  in  ? 

j4.  Sixty  degrees  north. 

^  Suppofc  yt  ur  zenith  diftance  be  45*^  north,  and  the  declination  15? 
fouth,  what  latitude  are  you  in  ? 

-.'.  Sixty  degrees  foulh. 

S^.  Suppofe  your  zenith  diftance  is  45**  north,  and  the  declination  15? 
north,  what  latitude  arc  you  in  ? 

J.  Thirty  degrees  fouth. 

^  What  do  you  mean  by  the  word  amplitude  ? 

J.  The  true  amplitude  is  the  number  of  degr-'es  that  the  fun,  moon,  or 
fl^rs,  rife  and  fct,  to  the  northward  or  fouthward  of  the  true  eaft  or  wefi. 
The  magnetic  amplitu.^c  is  the  number  of  d -grecs  they  rife  or  fct  to  the 
northward  or  fouthward  of  the  eaft  or  wtfl  point  of  the  compafs. 

^  How  do  you  find  the  true  amplitudi-  ? 

A.  As  the  co-fine  of  the  latitude:  is  to  the  radiu? :  :  fo  is  the  fine  of  the 
fun  or  ftar's  declination :  to  the  fine  of  the  true  ami  litude.  Or  if  the  fecanc 
of  rhe  latitude  be  added  to  the  fine  of  tijc  fun  or  ftar's  declination,  the  fum 
(re  jrdting  lo  in  the  indcxj  will  be  the  log,  fine  of  the  true  amplitude. 

i^  Bur  fuppofing  the  evening  or  mf>rning  proves  cloudy,  and  you  cannot 
fefi  the  fun  or  ftar,  how  will  you  find  the  vrifiation  of  the  compafs' 

jff.  By  an  azimuth. 

^  W  hat  do  you  mean  by  an  azlranth  ? 

-1/.  The  true  azimuth  is  the  diftance  of  the  fim  or  flar^from  tbetrue 
north  or  fouth  at  every  degree  and  minute  of  altitude. 

The  magnetic  azimuth  is  their  diftnnce,  at  each  degree  and  minute 
of  altitude  from  the  north  or  fouth  point  of  the  compafs. 

i^.  How  do  you  find  the  tjue  azimuth  ? 

A.  Ky  adding  the  complement  of  the  latitude,  the  complement  of  the 
altitude,  and.  the  fun  or  ftar's  polar  diftance  into  one  fum  j  from  half 
this  fum  I  fubtraft  the  polar  diftance,  noting  the  half  fum  and  the  re- 
mainder: Then,  to  the  arithmetical  compU:ment  of  the  cj-fine  of  ibe 
latitude.  I  add  the  arithmetical  complement  of  the  co-fine  of  the  alli- 
lude  •,  the  log.  fines  of  the  half  fum  and  the  remainder ;  half  the  fum  of 
thefe  tour  logarithms  will  give  the  co-fine  of  half  the  true  azimuth. 
'which  being  floubled  is  the  true  azimuth,  reckoned  from  the  north  in 
north  latitude,  and  from  the  fouth  in  foulh  latitude. 

Or,  it  may  be  found  thus: 

To  the  log  co-fecauts  of  fhe  co-latitude  and  altitude,  add  the  log, 
fines,  of  the  half,  fum  and  the  remainder;  half  the  fum  of  thefe  four 
logarithms  (rejefting  20  in  the  index)  will  be  the  log.  co-fine  of  half 
the  true  azimuth,  a>  before.  i^  Yon 
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^.  You  bare  given  the  true  amplitude  or  azimuth  by  calculation, 
and  the  magnetic  ampliiude  or  azimuth  by  obfervacion  j  how  do  you 
fjnd  the  variation  ? 

A,  By  placing  both  the  amplitudes  or  azimuth  before  me;  then,  if 
the  true  amplitude  or  azimuth  be  to  the  right  hand  of  the  magnetic, 
or  obferved',  the  variation  is  eaft,  but  if  ft  be  to  the  lett  hand,  it  is  wett. 

i^.  You  have  the  latitude  and  longitude  the  ihip  is  in,  confequently 
her  place,  how  do  you  Ihape  her  couric,  or  in  other  words,  find  hrc 
courfe  and  diftance  to  any  other  place,  whofe  latitude  and  lougitudc  iv 
known  ? 

J.  It  may  be  found  briefly  by  the  tables  of  difference  of  latitude  and 
departure,  bnt  by  logarithms  I  will  fay. 

As  the  rtieridional  difiierencc  of  latitude  :  is  to  radius  :  •  fo  is  the  dif- 
fcrence  of  longitude  :  t&  the  tangent  of  the  courfe..    And 

A,  As  the  co-fine  of  the  courre  :  is  to  the  proper  difference  of  lati* 
tude  ::  fo  is  radius  :  to  the  diliaoce. 

^  Y#u  have  the  difference  of  latitude  and  departure  made  good  in 
the  24  hours,  how  do  you  ftnd  tb«  courfe  and  dillance,  and  the  lhip*g 
place,  by  logarithms? 

A.  As  the  difference  of  latitude  :  is  to  radios  : :  fo  Is  the  departure :  to 
the  tangent  of  the  courfe.     And, 

As  the  CO- fine  of  the  courfe  :  is  to  the  difference  of  latitude : :  fo  is 
radius  :  to  the  didance  made  good  jn  the  24  hours. 

Having  the  latitude  and  longitude  left,  and  the  difference  of  latitude, 
I  find  the  latitude  in,  and  the  meridional  difference  of  latitude;  ithca 
fay. 

As  the  co-fine  of  the  courfe:  is  to  the  meridional  difference  of  latitude, 
: :  fo  is  tht^  fine  of  the  courfe  :  to  the  difference  of  longitude.  Or,  as  the 
proper  differctnce  of  latitude  :  is  to  the  departure  : :  fo  is  the  meridional 
difference  of  latitude  :  to  the  difference  of  longitude.  Having  the  lon- 
gitude left,  and  the  difference,  the  longitude  in  is  found  by  addition  or 
fubtradion,  as  the  cafe  reciuires. 

^  You  have  now  the  Iliip's  place  by  calculation,  how  do  you  find  it 
on  a  Mercator*8  Chart? 

A,  By  laying  a  ruler  acrofs  the  Chart  ©n  the  Aiip's  latitude.and  taking 
her  longitude  in  my  compaffes,  and  fetting  one  point  on  the  meridian, 
by  the  fide  of  the  ruler,  1  turn  the  other  cad  or  weft,  according  as  the 
longitude  is,  (by  the  tide  of  the  ruler)  and  it.  will  point  out  the  ihip*$ 
place. 

i^  You  have  now  the  ftiip's  .place,  how  do  you  find  her  bearing  and 
diftance  to  any  other  known  place? 

A,  Ey  laying  a  ruler  over  the  point  where  the  Ihip  is,  and  the  given 
place,  and  with  the  compatfes  I  take  the  neareft  ditiance  between  the 
ruler  and  the  centre  of  fome  compafs  on  the  Chart ;  and  Hide  the  com^ 
pafft's  along  the  ruler  (keeping  both  points  perpendicular  to  it>  the 
farlhetl  point  from  the  ruler  will  fliew  the  courfe,  or  bearing,  between 
the  fhip  and  place.     Again, 

I  take  the  dillance  between  the  ihip  and  place  in  the  compaffes,  and 
then  lay  one  point  on  the  meridian  as  much  below  the  (hip's  place,  a* 
the  other  is  above  the  given  p-lace;  that  diftance,  reckoned  in  degrees, 
leagues  or  miles  on  the  meridian,  according  as  it  is  divided,  will  be  the 
diiliiiice. 

i^.  Yon  are  ordered  to  a  ihip,  flie  is  lyinj  in  dock;,  prepare  Xo  take 
h^r  out  of  (ioclv,  A- \ 
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A.  I  woald  (ale  on  bnard  whatkcDtledgewai  Dfcefluy,  Sreatn  an- 
chor and  cable,  kedge-ancbor,  bawfer  and  lowtine.  witb  fonw  Tpare 
lopei  fnr  giiyn,  to  krep  hcT  fair  for  the  dock  gates ;  ba(>y  sod  baojr 
ropci.-fbr  llreara  and  kedge. 

^  When  yoor  [hip  ii  out  of  dock,  vhat  is  firft  to  be  done  \ 

A.  I  wonld  fecure  her,  ihen  take  oa  board  the  remaiiider  of  the 
kentledge  and  level  the  hold ;  by  laying  the  kentledge  /rom  the  fore 
part  of  the  fore  hatchway  to  the  afier-part  of  ibe  after  hatchway. 

i^  If  you  Bie  taking  in  bales,  bow  would  you  duooage,  and  which 
part  of  the  (liip  rood  ? 

A.  I  would  dunnage  Itx  inche*,  and  moil  1y  about  Ac  pump  well, 
main  hatchway,  the  wnke  of  the  chains  and  floor  timber  heads. 

$^  Suppofe  fOQ  have  one  and  a  half  foot  water  in  your  held,  and 
^our  Ihip  beeiii  four  (Ireaks;  what  dunnage  ought  you  to  have  to  pr^ 
ierve  thecargo? 

A.  Three  teet. 

^  How  would  you  nioor  your  (hip  nt  Gravefent] } 

A.  I  would  coRie  to  with  my  fmall  bower,  veer  the  fervice  into  lbs 
bawfe,  and  then  hang  my  belt  bower  anchor  to  the  long  boat,  and  with 
the  tide  drop  her  a  Itern:  when  the  cable  is  taut, let  go  the  tti]chor,(uA 
letting  go  the  (hank  rope,  to  keep  the  cable  more  taut. 

^   How  would  yco  bang  tlie  anchor  lo  the  long  boat  ? 

A.  Take  the  buoy- rope  over  the  roller  (which  is  in  the  middle  of  the 
flcrn  of  the  long  boat),  bring  ihe  bight  rouod  the  main  thwart,  cockbill 
ihe  anchor,  hook  the  cat  to  the  anchor,  and  lower  away,  uotil  tbeflukev 
of  the  anchor  are  clear  of  the  boat's  bottom,  then  make  faft  the  buoy- 
rope,  bavea  fliank-rope  throigh  the  ring,  (which  is  at  the  boat's  ftern- 
poR)  pafg  it  round  the  thank  of  the  anchor,  make  it  fall  to  the  after 
thwart,  lower  aw^y  and  uohonk  the  cat,  (hen  veer  away  the  cable ;  be 
careful  to  heave  the  buoy  over  board  and  fparc  buoy  rope  before  you 
let  go  the  anchor. 

^.   How  do  you  mtinr  in  the  Downs? 

a.  Wiih  my  heft  bower  to  the  S  W,  I  would  veer  away  with  the  laft 
qnarter  ftream  lidr,  and  moor  with  the  fmall  bower  to  the  N.  E- 

^  Where  is  the  belt  anchoring  in  the  Downs  ? 

A.     Upper  Deal  church  aud  callle  iti  one,  in  eight  or  nine  fathoms 

i^.  What  arc  the  mnrki  for  anchoring  in  the  Downs  ? 
A.  The  South  Foreland  S  S.  W.  Deal  caflle  bearing  Weft,  and  San- 
downcaAlcN.W. 
i^.  How  would  you  unmoor  in  ilie  Howns  with  the  wind  at  North  ? 
A.  1  would  fplice  my  tiream  cable  to  my  fmall  bower,  and  veer  away 

n  leiiEth,  and  uc  in  proportion  to 
Itof  whicli»c»Lta 

,  .  velghcof 

sablcxir  different  circumfercnco  may  be  fcun  in  ihi  Tullowing  Table : 
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at  half  ebb,  that  I  might  have  time  to  ftow  my  beft  bower,  and  fliorten 
in  ray  fmall  bower  cable,  before  the  fliip  tends  to  windward. 

i^.  Proceed  to  unmoor  Ihip  as  it  is  done  in  the  navy.  / 

^.  I  would  fend  for  the  mafler  to  fee  the  hawfe  is  clear,  turn  all  hands 
up  to  unmoor  fliip,  lay  the  capilan  bars  for  (hipping,  call  the  mate  lo 
fee  the  meflenger  palTed  for  the  bed  bower,  rig  the  davit  out^  becaufe  I 
will  take  it  up  the  firfl quarter  flood,  get  the  cat  and  fill)  to  pafs  for  the 
beft  bower,  ftretch  along  the  filh-tackle ;  quarter-ma fters  down,  in  the 
tier,  and  (land  by  to  veer  away  the  fmall  bower  cable  j.  (hip  the  capitan 
bars,  pin  and  fvvift  them;  clap  on  the  (ioppers  before  the  bitts,  and 
bring  to  the  meflenger.    At  the  fame  time  unbit  the  beft  bower,  rowfe 
aft  theilack  cable;  heave  taut,  take  oiFthe  ftoppers,  hold  on  the  me(J- 
fenger,  and  heave  away;  veer  away  the  fmall  bower  cable;  clap  on  the 
nippers.  Thick  and  dry  for  weighing,  heave  chjea  ly;  the  anchors  away, 
keep  fad  the  fmall  bower  cable)  quarter  ma  Iter  take  hold  of  the  helm; 
look  out  for  the  anchor ;^the  anchor  is  in  iigiit;  heave  and  paul  the 
oapftan ;  hook  the  cat ;  haul  taut,  and  take  a  turn  ;  (urge  the  mellcnger 
round  the  capftan  ;  take  off  the  nippers ;  out  cable ;  cable  enough  ;  haul 
cat ;  belay  the  catfall ;  pafs  the  ftopper^  hook  the  fi(h;  try  li(h  by  hand; 
haul  with  the  fi(h;  belay  the  fifh-tackle  fall;  pafs  the  (hank  painter; 
bowfe  too  the  flock  with  the  tackle;  belay  the  Ihank-painter;  make 
fafi  the  (topper  and  dock  lafhing ;  come  up  cat  and  (lib  ;  unhook  both  ; 
haul  the  buoy  and  buoy  rope  in  ;  then  (hift  the  meffenger  for  the  fmall 
bower  and  bring  too,  clap  on  the  (Ioppers  before  the  bitts  and  unbit 
the  cable;  rowle  aft  the  flack  cable;   man  the  capftan  j  hold  on  the 
HieiTenger;  forecallle-men  rig  out  the  davit  for  the  fmall  bower;  when 
the  anctior  is  a  Itay  peek,  fend  the  top  men  to  loofe  the  fails ;  man  the 
yards;  dretch  along  the  topfail  (heets;  let  fall  the  topfails;  overhaul 
reef  tackles,  bunt-lines  and-  clue-lines;  foot  the  fails  out  of  the  top; 
haul  home  the  topfail-fheet ;    dretch  iilong  the  topfail-halyards  and 
man  them  ;  quarter- mader  and  boatfwain*s  mates  attend  to  the  braces ; 
hoid  away  the  topfails;   topfails  atrip;  belay  the  halyards;  trim  the 
fails;  heave  up  the  anchor;  dow  it  as  before,  and  haul  the  buoy  and 
buoy  rope  in% 
^  How  would  you  unmoor  with  the  wind  S.  I^.  or  S.  ? 
Ai  Veer  on  the  bed  bower  cable,  and  take  the  fmall  bower-anchor 
up  ifirfl;  and  proceed  as  before,  then  heave  in  to  the  Ihort  lervice  on 
the  bed  bower,  &c.     If  the  anchor  has  gre<t  hold  and  afraid  of  dand- 
ing  the  raefTenger,  clear  away  the  main  capdan  and  lafli  a  block,  or 
purchafe  blocks,  on  the  cable,  and  one  to  the  main-mad,  or  one  to  the 
two  ports  abread  ot  the  mam-maft ;  reeve  a  hawier  through  them,  and 
heave  on  both  capdans  together, 

^  Suppofe  you  are  clofe  upon  a. wind,  in  moderate  weather,  with  all 
your  fails  fet,  how  will  you  tack  the  ihip? 

J,  I  would  dretch  along  the  lee  bow-lines,  and  weather- braces,  the 
weather- 111 eets  and  lee-tacks;  then  put  the  helm  a-lee,  let  go  the  fore 
fheet,  lee  fore-top  fail,  brace  and  toreaop  bow.line;  jib  and  day-fail 
iheets.  When  the  fore  top  f»il  touches,  b  ace  too  and  help  her;  when 
aback,  brace  up  and  help  her;  when  the  wind  is  out  of  the  ^fter  Tails,- 
raife  tacks  and  fheeta:  fhift^the  (iay-f*iil  tacks,  and  haul  over  the  itay- 
fail  flieets;  when  the  wind  is  rather  |  a  point  qa  the  bow,  if  fure  of 
coming  about,  haul  the  main  fail.  :\\B.  One  watch  of  the  top-men 
on  the  Quarter-deck,  and  fore-cadle  to  fet  up  the  weather-bread  back^ 
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ftajSf  If  (he  has  ftern  wsty .  (hift  the  he1n(i  and  top  the  fpnt-fail  yard ; 
baal  en  board  the  main  tack  and  aft  the  main  iheer.  Brace  up  the 
main  yard  when  the  after  fails  are  full ;  haul  off  all ;  and  haul  on 
board  the  fore  tack  ;  keep  in  the  weather  braces  forward,  and  let  her 
come  to,  then  brace  up  5  haul  aft  the  fore-fliert,  jib  and  ftay  fail  flieets  j 
(fet  up  the  back-ftays  when  the  (hip  is  head  to  wind)  and  haul  the 
bow-lines;  then  haul  taut  the  weather-braces,  lee  tack^,  and  wcather- 
iheets  5  have  the  biaces  let  go  at  once ;  when  the  word  is  given  to  haul 
mainfail,  (all  the  hands  on  the  braces  (hould  keep  hauling  taut  in  for 
the  run)  the  yards  wili  fwing  of  themfelves. 

^  How  viould  you  tack  a  ihip  under  her  three  top-fails  ? 
J.  I  would  put  the  helm  a-lee,  eafe  otf  the  fore-top  fail  brace,  keep 
faft  the  fore  top  bowline :  when  the  f(  re  top-fail  touches,  brace  to  and 
help  her ;  when  the  wind  is  a-head,  haul  the  main  top-fail  and  (hift  the 
helm:  then  brace  up  the  main  yard,  and  haul  the  main-top  bowline; 
when  the  after-fails  are  full,  let  go  and  haul  5  keep  in  the  weather- 
braces  forward,  and  when  (he  comes  to  brace  (harp  up,  haul  the  main 
and  fore-top  bowlines,  haul  taut  the  weather  braces,  and  top  the  fprit- 
fail  yard. 

^  How  do  you  veer,  or  wear  a  (hip  with  all  her  faiJs  fet? 
ji.  I  would  haul  \he  mizcn  up,  and  the  mizen  (Vay-Tail  down, or  brail 
it  up,  hard  a  weather  the  helm,  Ihiver  the  mizen  top: fail,  let  go  the 
main  and  main- top  bowlines,  eafe  off  the  main  flieet,  the  lee  main  brace, 
and  round  in  the  weather  brace.  When  the  wind  is  abaft  the  beam, 
raife  the  main  tack;  when  the  wind  is  aft:  fquare  ihe  he-id  yards,  and 
get  the  other  tacks  on  board  5  haul  aft  the  fheets,  fliift  the  jib  and  ftay- 
lail  (heets  over  the  flays,  and  as  ihe  comes  to,  haul  the  mizen  out ;  hoiil 
the  mizcn  ftay-fail,  and  haul  aft  the  iheet;  brace  the  head  yards  up, 
haul  the  bowlines,  and  trim  all  iharp.  If  a  frefh  wind,  and  (houKl  be 
proper  to  fhorten  fail,  in  top  gallant  fails,  down  jib  and  ftay-fails,  take 
one  or  two  reefs  in  the  t©p  fails. 

^  It  blows  hard,  how  would  you  proceed  to  clofe  reef  the  top-fails  ? 
J,  I  would  let  run  the  halyards,  and  haul  the  yards  clofe  down  by 
the  clew-lines  and  down-haul  tackles ;  if  the  wind  is  large,  man  th6 
clew-lines  and  bunt-lines,  let  go  the  iheeis,  and  clew  them  clofe  up  j 
haul  in  the  weather- brace,  and  fpill  the  fail  as  much  as  poflible  5  then 
haul  out  the  reef  tackles,  fend  men  up  and  haul  up  the  weather  earing 
firft,  then  the  lee  one  and  reef  away,  hauling  the  other  re<.fs  up  before 
the  yard  :  If  the  (hip  is  upon  a  wind  when  the  top-fail  yard  is  down, 
let  go  the  bowlire.     It  is  moftly  the  way  to  man  the  clew- lines  and 
the  bunt-lines,  eafe  off  the  Le  iheet  and  clew  it  up;  hauling  in  the 
weather  brace  at  the  fame  time ;  when  the  fail  is  fpill^d,  haul  out  the 
reef-tackles,  and  reef  as  before      But  to  keep  ih    fail  from  fplitting  or 
ihaking  (efpccially  if  it  be  wet)  it  is  the  heft  way  to  man  the  clue- lines, 
bunt-liiies,  and  weather- brace,  let  go  the  lee-brace,  eafe  off  the  weatht  r 
iheet,  hauling  up  the  cltse-line,  and  in  with  the  weather-brace  at  the 
fame  time;  when  in  enough,  eafe  off  the  lee-ilieet,  clew  up,  &c.  N.B. 
To  fet  a  top- fail  on  a  wind  when  it  blows  llrong,  always  haul  the  Icc^ 
flieet  home  firft,  then  the  weather  one,  &c.  as  b^^fore. 
^  It  blows  har'er,  you  m-.ft  take  in  your  topfails  ? 
jf,  I  would  take  in  the  fore  apd  mizen  top- fails  firft,  bccaufe  it  will 
eafe  the  ftiip  forward  (for  when  it  blows  hard  we  generally  have  a  be^d 
|ea,and  (lie  keeps  to  the  better)  let  go  the  fore-top  bowline,  lower  away 
^^  l}al^^rds^  man  t|ie  clu^. lines  and  bant  Unc8>  clue  clofe  up,  and  hjii) 
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©ut  the  reef-tackles,  haul  in  the  weather-brace,  Heady  the  lee-brace, 
haul  taut  the  top  fail  halyards 5  feiid  the  people  up  to  hand  the  fail, 
and  when  up,  before  they  goon  the  yard,  TIJ  clap  the  rolling  tackle  on 
to  fteady  it,  and  a  piece  of  canvafs  abreaft  of  the  lee  top-mad  (hroudd 
after  the  fail  is  handed;  (all  the  top  fails  ihoilld  be  taketi  in  the  fame 
way)  after  that,  if  fqually,  take  ih  the  xnain  top-fail,  and  then  the  ihip 
is  under  her  courfes. 

^  How  would  y(h  veer  a  (hip  under  her  coUrfes  ? 
ji.  I  would  haul  the  mizen  and  main-fail  up,  and  down  mi^en 
day-fail,  fquare  the  after  yards,  hard  a  weather  the  helm,  man  the 
weather  fore-brace,  and  eafe  off  the  lee-brace  and  fore  bowline;  cafe 
off*  the  fore-tack,  and  haul  on  board  the  other:  keep  her  large^ 
if  room,  until  I  get  the  tack  on  board  and  belay  it :  then  lufF  up  to  the 
wind,  haul  aft  the  fore.fheet  and  brace  up  the  fore-yard,  fet  the  after, 
fails,  aboard  main-tack,  aft  tbe  main  fheet,  brace  all  up,  and  haul  the 
bowlines ;  when  my  fails  are  trimmed,  Ihif  t  the  rolling  tackles  on  the 
top  fail  yards. 

^  Suppofe  you  are  lying  to  in  a  hard  gale  of  wind,  under  a  reef 
main-fail,  you  want  the  fliip's  head  on  the  other  tack 5  how  will  you 
veer  in  a  great  fea  ? 

J,  I  will  watch  her  falling  off,  and  put  the  helm  a  weather,  wheii 
ihe  does,  eafe  off  the  main  (heet;  if  that  will  not  do,  1*11  man  the  fore- 
ihrouds,  and  get  tarpaulins  and  hammocks  or  fpare  canvafs  up,  and 
fpread  it:  If  that  will  not  do,  I  will  haul  aft  the  main  fheet,  and  put 
the  helm  a-lee,  then  fend  haads  out  to  the  fprit-fail  yard  with  ham. 
mocks  and  gafkets  to  dop  the  fprit-fail  (called  balancing]  within  the 
lee  clew-line;  block  and  loofe  the  lee  yard-arm,  then  haul  aft  the  iheet, 
clap  tbe  helm  hard  a- weather,  eafe  off  the  main  fheet,  round  in  the 
weather.brace,  gather  aft  the  other  fheet,  haul  the  main  tack  on  board  ; 
when  fhe  is  before  the  wind,  fquare  the  fprit-fail  ^ard,  clue  the  fail  up 
and  furl  it;  eafe  the  helm  down  a.lee,  brace  the  yards  up)  haul  the 
main  fheet  aft,  bowfe  the  bowline  up,  lafh  the  helm  three  ^arts  a  lee> 
and  (he  will  lay  too  as  before. 

J^  Suppofe  fhe  will  not  veer  after  all  you  havfe  doiie  ? 

^.  I  will  loofe  the  goofe  wings  of  the  fore-fail;  if  that  will  not  do, 
fet  the  fore-fail  and  veer  her  under  her  courfes,  or  haul  the  main-fail  up ; 
if  by  hauling  the  main-fail  up  and  furling  it  fhe  does  not  veer,  lower 
down  the  mizen-yard  ;  if  that  will  riot  do,  lower  down  the  crofs-jack 
yard  and  mizen  top. malt ;  if  that  will  not  do,  cut  away  the  mizen-maft, 

^  How  do  you  caft  a  fhip,  when  intending  to  get  under  weigh  ? 

js.  If  I  am  to  caft  her  to  fiarboard,  I  would  haul  in  my  larboard  braces 
forward,  and  let  my  after  yards  lay  fquare;  I  may  hoift  the  fofetop  mafi 
ftay-faili  and  keep  the  fheot  to  windward  to  help  her;  If  I  am  to  cafl  her 
to  port,  I  \<rould  haul  i»  the  contrary  braces,  wh^n  caft,  fill  the  head 
fails  and  brace  up  as  circumflanGes  require.  M.B.  If  a  fhip  is  Wind* 
rode,  as  foon  as  the  anchor  is  right  up  and  down,  put  the  helm  the  way 
you  would  have  her  cad,  fetting  in  the  fame  braces  abaft,  and  the 
<*ontrary  forward :  but  if  fhe  is  tide-rode,  the  helm  itiuft  be  put  the 
contrary  way  to  which  you  would  have  her  cafl,  and  (et  in  the  braces 
forward ;  which  ever  way  tbe  helm  is,  the  braces  abaft  muii  be  the^ 
cbntrary. 

^  It  blows  hard, and  you  fplityour  top-fail? 

J,  I  would  let  go  the  bowline,  haul  in  tbi»  weather.brace,  and  lower 
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dway  the  halyards,  clew  up  the  lee-fheet.  haul  tip  the  bunUlines^  fiart 

the  weather- llieet,  briay  the  clue  lines  and  bunt-linea^  unbend  theiail^ 

bend  another;  then  either  furl  or  fet  it«  as  circunTflanceS  require. 

^  You  are  lying  to  in  a  hard  gale  of  wind«  and  fplit  your  ooain.fail  ? 

A.  1  will  haul  it  up  c  «refully>  unbend  the  fail,  and  bend  another,  get 

on  board  (he  main  tack,  and  haul  aft  th^  (heet;  when  the  fail  is  itt, 

get  a  tackle  on  the  weather-leach  to  fecure  the  tack,  and  a  preventer 

Sieet ;  hut  in  fmali  ihips  they  get  the  lee  tack  aft  for  a  preventer  iheet. 

i^.  Suppofe  you  are  on  a  wind,  and  let  the  (hip  come  up  in  the  wind, 

and  are  oil  ab-ck,  what  will  you  do? 

A,  I  will  box  her  off,  and  iuppofe  (he  will  not  box  off,  I  wiirhaul  the 
roizen  up,  let  go  the  rrain  and  main-top  bow-Iines,  the  ke  main  and  main- 
top-fiiil  braces,  and  lay  all  fguare  abafr,  put  the  helm  to  leeward,  if  (he 
has  (lern-way,  when  the  ivind  is  abaft  the  beam  (hiftthe  helmi  and,  as 
(he  gets  head-way,  haul  in  a  little  of  the  after-braces,  haol  the  mizen  out, 
brace  gp  (harp  abaft  and  haul  the  bow-lines;  and  then  I  am  on  the  fame 
tack  as  before. 

S^  Suppofc  you  are  on  a  wind,  clofe  upon  the  land,  and  (landing  on 
mull  run  on  .(bore,  and  you  can  clear  the  land  on  the  other  tack;  but  it 
blows  hard  and  a  head  fwell,  that  (he  wiil  not  day  ;  and  (hould  yOu  veer 
you  would  he  on  (hore,  how  would  you  get  upon  the  other  tack  ? 

A.  I  would  club-haul  her ;  this  is  done  by  putting  the  helm  a-lee,  and 
letting  go  the  Ice-anchor,  apd  bringing  her  head  up  to  wind ;  then  cut  the 
cable  and  haul  about  the  afrer-fails ;  and  when  they  are  full  brace  about  the 
head-fails,  haul  on  board  the  fore-tack,  and  brace  up  the  other  way, 
^,  if  by  accident  your  (hip  is  brought  by  the  Ice,  what  would  yon  do? 
A.  When  a  (hip  is  brought  by  the  lee,  it  is  commonly  occafioned  by  a 
large  fea,  and  by  the  negledl  of  the  helmVman.  When  the  wind  is  two  or 
three  points  on  the  quarter,  the  (hip  taking  a  lurch  brings  the  wind  on 
the  other  fide,  and  lays  tlie  fails  all  dead  to  the  maft ;  as  the  yards  are 
braced  up,  (he  then  having  little  way,  and  the  helm  being  of  little  fervice. 
I  would  therefore  brace  about  the  head-fails  the  other  way,  and  keep  the 
main-top-fail  (liivering  ;  when  (he  gathers  way,  and  brings  the  wind  aft 
again,  raife  the  f  re-rack  and  fquare  the  head-fails ;  trim  the  fails  as  they 
were  before,  and  bring  her  to  her  courfe  again.  iV.  B.  It  is  dangerous  to 
bring  a  (hip  by  the  lee  in  a  gale  of  wind,  for  (he  lying  entirely  agaioft  the 
fea,  her  fails  can  be  of  little  fervice  till  they  are  braced  about. 

^  Coming  into  foundings  from  a  long  voyage,  I  would  have  you  pre- 
pare  for  going  into  port  and  anchoring. 

A^  V\\  order  the  cables  to  be  bent ;  thus  get  their  ends  up,  reeve,  haufe, 
and  ring  ropes  to  haul  them  out,  the  forecal^le  men  to  clinch  them,  and 
quarter- matter  to  clap  the  bends  on,  reeve  the  runners  and  tackles,  unilow 
the  anchors,  bend  the  buoys  and  bouy- ropes,  (iiigle  the  Hoppers  and  (hank 
painters,  bit  the  bower.cablcs  with  a  long  range,  have  the  dog  (toppers  to 
pafs,  fee  the  tiers  clear,  have  hand  leads  and  lines  in  the  chains,  fend  down 
the  top-ro}:e8,  reeve  the  top- tackle- falls,  unfling  the  lower  yards,  when  the 
cables  arc  bent,  &c.  clap  the  hawfe  bucklers  on. 

^  You  are  oiF  the  Kddyftone,  the-wind  at  S.  W.  in  a  hard  gale,  under  a 
xeet  fore-fail,  and  you  tnuft  anchor  in  Plymouth  Sound,  how  will  you  bring 
up  for  tl^  fafpty  of  the  (hip,  and  with  what  -anchor  ? 

A,  To  give  myfplf>time  lor  anchoring,  I  will  haul  my  forefail  up,  get 
the  ftieet  anchor  over  the  (ide,  and  bit  the  cable  to  the  aft^r-bits  with  a 
range,  get^down  lop-gallant  inaft,  and  fpiii-fail  yard,  in  fore  andafr,  un(kl 
ih^  fop-mafts  and  (lielch  along  the  jceis,  clap  the  wing  ftoppcr  on  the 

fecond 
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fecond  cable  of  the  beft  bower;  being  all  clear,  I'll  fct  my  forefail  and 
fteer  in  for  the  Sound,  and  when  I  am  near  the  place  I  intend  to  anchor 
in,  I'll  man  the  fore  clue  garners,  and  (land  by  to  lower  the  yards  and 
top-mafts,  being  ready,  lower  away,  haul  the  fore-fail  clofc  up,  and  furl  it 
a  Portland,  clap  rolling  tackles  on  the  lower  yards,  and  heel  ropes  on 
the  top-mafts;  having  the  marks  on  to  anchor,  dream  the  beft  bawcr 
buoy,  and  fee  that  it  goes  clear  of  the  (hip,  and  when  I  intend  to  being- 
up,  put  the  helm  down,  and  haul  the  mizen  out,  then  let  go  the  anchor 
and  veer  away  at  leaft  one  and  a  half  cable  before  I  check  her ;  (hould  tfie 
(hip  drive  with  two  cables  our,  on  the  beft  bower,  ftrcam  the  fmall  bower- 
buoy  and  let  go  the  anchor,  which  will  allow  me  to  veer  a  cable  on  the 
fmall  bower ;  this  will  bring  her  up  if  it  blows  ever  fo  hard,  and  1  have 
ftill  the  (beet  anchor  to  ftand  by ;  when  I  have  brought  up,  and  doubJe- 
bitted  and  ftopered  the  cables.  Til  get  the  top-fail  yards  fore  and  aft  in  the 
tops,  and  make  the  (hip  as  fnug  as  poflible  ;  as  foon  as  the  gale  is  over, 
get  the  anchors  up  and  moor  properly.  .  The  beft  method  is  to  unbend  the 
fmall  lx)wer  buoy  rope  from  the  anchor,  it  being  liable  to  get  foul  of  the 
beft  bower  cable,  by  the  buoy  going  over  and  over  again  of  the  fahd  cable, 
which  has  been  often  the  cafe.  N,  B,  In  coming  from  the  weftward  with  a  - 
hard  gale  of  wind,  and  bound  into  the  Downs,  take  the  fame  method, 

^  Suppofe  you  are  on  a  ke  (hore,  and  had  neither  room  to  veer  or  ftay, 
nor  any  anchoring  ground,  how  would  you  put  the  (hip's  head  found  the 
other  way. 

J.  1  would  put  my  helm  hard  a-lee ;  when  (he  comes  head  to  wind,  raife 
^  fore  and  nydia  tacks  dircftly,  make  a  run  with  my  weather  braces  and 
Jay  all  aback  at  once,  then  haul  forward  my  lee-tacks  and  bow-lines  as  far 
as  I  can,  that  the  (hip  may  fall  round  on  her  heel,  and  when  the  main-fail 
begins  to  (hiver,  I  would  haul  it  up,  fill  my  head  fails,  and  (hift  the  helm 
hard  a*weather  ;  when  the  win<)  comes  on  the  other  quarter,  haul  on  board 
the  main  tack,  and  bring  her  clofe  to  the  wind. 

^  Suppofe  it  blows  hard,  you  cannot  carry  your  courfes,  night  coming 
en,  and  it  is  likely  to  blow  harder,  what  will  you  do  ? 

J.  I  will  haul  the  £ore-fail  up  and  furl  it,  balance  the  mizen,  haul  it  oat 
to  keep  her  to,  then  haul  up  the  weather  main  clue-garnetand  bunt-line,  then 
the  lee-clue-garnet-bunt-lines  and  leach-lines,  fquare  the  yards,  and  get 
ftrops  round  the  maft  ^bove  tbe  booms  to  hook  the  yard  tackles,  to  for 
rolling  tackles,  then  reef  the  fail;  when  reefed,  haul  on  board  the  tack,'get 
aft  the  ihect  handfomcly,  tend  the  braces,  bowfe  up  the  bow-line,  and 
haul  up  the  mizen. 

$.  You  are  juft  abreaft  of  Portland,  coming  up  Channel,  (he  wind  has 
taken  you  back;  you  have  all  fails  ^et,  and  you  have  no  time  to  take  them 
in,  for  you  will  be  on  (hore  or  in  the  Race  prelently,  how  will  you  pro- 
ceed ? 

A.  If  (he  has  head-way,  T  will  put  the  helm-a-port,  let  go  the  fore  fheet 
and  larboard  braces ;  as  loon  as  the  after-fails  (hiver,  haul  down  all  the  ftud- 
ding- fails ;  if  it  blows  fre(h  take  in  top-gallant  fails,  brace  up  the  after- 
yards  ;  when  full,  brace  up  forward  and  haul  on  board  the  fore-cack,  trim 
iall  (harp,  and  haul  the  bow-lines,  and  then  haul  taut  the  weather-braces. 

^  Suppofe  you  are  turning  over  the  Flats  with  your  top- fails  and  fore- 
fail,  you  endeavour  to  put  about,  but  (he  will  not  ftay,  there  is  a^  fand 
a-head,  within  a  cable's  length  of  you,  what  will  you  do? 

A.  I  will  heave  all  abatk,  when  (he  has  paid  well  off,  (hift  the  helm  ; 
brace  about  the  head-failb  and  (hiver  the  afier-iaiis ;  then  ilie  will  veer 
round  and  ftand  qff* 
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J^  Vod  are  ifi  a  gale  of  wind,  and  fplit  yx>ur  fore-coorTe,  wbat  wltl  yoU 
do? 

A.  Ill  man  the  weather  fore  clue-garner^  bunt-lines  and  leach-lines^ 
cafe  off  the  farc-^tack,  and  when  clued  up,  man  the  lee-clue-garnet  and  haul 
it  clofe  up;  let  go  the  lee-brace;  whetv  I  let  go  the  iheet  and  fqaare  the 
yard y  haul  taut  the  lifts  and  braces*  fend  han  s  to  unbend  the  iail;  when 
another  is  bent,  and  I  want  to  fet  ir,  I  will  haul  on  board  the  fore-tack^ 
and  haul  aft  the  fore. (beet,  brace  the  yard  up  and  haul  the  bow-line. 

^  It  bloH's  hardy  and  you  want  to  reef  your  courfes^  how  would  yea 
Iproceed  ?  .  ^ 

A^  1  will  let  go  the  top- fail  fheets  and  lifts,  man  the  down-hau! 
tackles,  lower  away  the  jeers^  let  go  the  bow-lines  and  eltie  the  fails  up, 
round  id  the  weather-braces,  haul  taut  the  lifts,  braces^  and  rolling  tackles  ; 
then  fend  hands  up  to  reef  the  fails ;  when  1  want  to  fet  them»  I  will  pro* 
cced  with  the  fails  as  before. 

i^Suppofe  it  blows  hard  at  S.  W.  and  you  are  drove  from  yoor  anchors 
ID  the  Downs,  what  would  you  do  ? 

A,  I  would  fteer  for  the  Gull-dream,  which  I  (hall  know  by  having  the 
upper  Light  on  the  South  Foreland  to  bear  S.  W.  by  S,  then  fteer  away 
between  the  N,  E.  and  N.  F.  by  N,  which  will  carry  me  between  the  Brake 
and  the  Goodwin  Sands,  keeping  lo  the  Goodwin  in  nine  or  ten  fathom, 
and  to  the  Brake  in  fcven  or  iix. 

^  You  are  (landing  en  a  wind  with  all  your  fails  fet ;  your  enemy  is  itt 
fight,  ftanding  towards  you,  how  do  you  clear  your  (hip  foraflion  ? 

A*  1  will  call  all  hands  to  quarters,  up  hammocks  the  quarter^ 
otaflers  to  ftow  tbemin  the  netting,  and  on  the  gang- way ;  get  the  top-men*s 
hammocks  up  in  the  top ;  down  all  chef^s  in  the  hold ;  quarter*ma(lers  ftow 
them  ;  take  in  all  the  fnriall  fails ;  fling  the  lower  yard  with  top-chains,  get 
the  puddings  and  dolphins  up  5  then  fling  the  top-fail  yards  half  maft  or  clofe 
op ;  ftopper  the  top-fail  (hcets,  ftoppers  on  the  jeers,  or  elferack  them ;  gun* 
ucrs  get  the  match  tubs  betw«  en  every  two  guns,  matches,  powder  horns, 
crows,  and  handfpikes,  fufiicient  for  every  gun ;  all  hands  co  quarters,  keep 
filence  and  mind  the  word  of  command,  fire  not  a  gun  until  the  word  of 
command  is  given ;  min  i  )  ou  do  not  fire  a  (hot  in  vain.  Now  I  have  all 
the  three  mafts  in  one.  Fire ! 

i^  Suppofe  you  are  in  chafe  of  an  enemy's  (hip  of  war,  npon  a  wind* 
with  all  your  fails  fet;  (he  is  right  a-head,  on  which  fide  will  you  engage  her  ? 
A,  I  will  engage  her  to  leeward,  by  reafon  (he  cannot  put  away  before 
the  wind,  and  if  there  is  any  thing  of  a  fea,  (he  may  not  be  able  to  fight 
her  lower  tier  oi  guns.  If  light  breezes  and  hot  weather  it  would  be  better 
to  engage  to  windward,  to  let  them  receive  the  fmoak  and  heat  of  the  firc^ 
^  You  are  chafing  from  the  wind,  and  carry  away  your  main-top-maft. 
Low  will  you  proceed  ? 

A.  I  would  haul  up  the  main-fail,  and  fend  hands  up  into  the  top  with  a 
rope  or  hawfer,  to  clap  on  thar  part  of  the  mad  that  hangs  down,  then  cut 
the  lanyards  of  the  main  lop-maft  (hrouds,  and  lower  way,  cafl  off  the 
hawfer,  reeve  it  to  fex^  the  (lump  down,  clear  away  the  rigging,  unding 
the  main-yard,  get  theforetackle  on  it  and  bowze  forward  the  yard,  thca 
lower  the  flump  upon  deck,  and  get  the  fpare  top-nfiaft  ready  for  the  crofs* 
trees ;  clap  the  hawfer  on,  and  fway  it  up  high  enough  for  the  rigging. 

^  You  are  lyirg  to  in  a  hard  gale  of  wind  under  your  main  courfe,  you 
carry  away  your  main-maft,  how  will  you  proceed  to  clear  the  wreck  ? 

A.  I  will  clap  my  helm  a-weather,  brace  n^y  fore  and  fore-top  fail  yarda 
full,  then  call  all  hands  to  gtt  pok-axes,  6cc.  to  clear  away  the  rigging, 
i^  Why  will  you  put  the  fhip  bclurc  the  wind  I  A.  Becaoii 
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A.  Becaofe  the  maft  will  go  a-ftern  clear  of  the  rodder,  and  prevent  lU 

damaging  the  (hip. 

^  You  are  going  large  and  fee  a  (hip  in  the  wind's  eye,  how  will  yon 
proceed  to  chafe  her  ? 

A.  I  will  turn  all  hands  up,  get  my  tacks  on  board,  brace  up  my  yardi 
and  haul  aft  the  (heets ;  haul  the  bow-lines,  fet  the  jib  and  ftay  fails,  keep 
lier  full,  and  by  making  fliort  boards  and  turn  dircAly  to  windward,  which 
will  prevent  her  putting  away  large. 

^  Sup^^ofe  you  were  to  carry  away  your  bowfprit,  what  would  yon  do  ? 

A.  I  would  immediately  veer  (hip,  and  keep  her  before  the  wind  ;  and 
then,  for  the  fecurity  ot  the  fore-maft,  I  would  carry  forward  the  fore-run- 
ners  and  tackles,  and  bowze  them  well  taut,  till  I  can  get  a  hawler  or  faf- 
£cient  rope,  and  clinch  it  round  the  maft-hfad,  and  fccure  it  to  the  bits  of 
the  fore-caftle  or  the  cat-heads ;  then  take  the  beft  fpar  I  have  and  make  a 
jury  bowfprit  of  it. 

^.  Having  a  fair  wind,  how  will  you  fet  your  forc-top-maft  fiuddingfail 
OB  the  larboard  fide  ? 

A.  Firft  haul  taut  the  trufs  tacftles,  and /bowze  the  fore-yard  dofe  to; 
then  haul  faut  the  larboard  fore-lift,  and  ftarboard  fore-top-fail  clue -line; 
on  board  his  Majefty's  (hips  the  top  burtons  are  on  the  top-fail  yards  to  keep 
them  fquare  when  ftudding-fails  are  fet,  (rhe  top- fails,  lifts,  and  clue-linet 
not  thought  of)  the  fore  top  men  down  on  the  fore-yard,  and  rig  out  the 
larboard  liudding-fail  boom,  firft  fending  down  the  ftudding-fail  tack  and 
outer  halyards,  up  to  the  fore-top-fail  larboard  yard-arm ;  and  reeve  tbehal- 
I'ards,  fend  them  4ovvn  and  bend  them ;  the  tack  being  bent  and  all  ready, 
man  the  halyards  and  hoift  away,  haul  out  the  tack,  &c.  If  the  wind  is  on 
the' beam  or  quartering  fet  it  aoafr  the  top-fail;  ir  right  aft,  before  the 
tiOpfail,  (which  is  done  by  a  man  (landing  on  the  fore  yard-arm,  with  the 
leach  of  the  ftudding-fail  in  his  hands.) 

^  Suppofe  you  are  in  an  engagement,  and  your  main-top-maft  ftay  is  (hot 
away,  how  will  you  fecure  your  maft  ? 

A,  I  will  fend  my  (hifting  back  ftay  forward  by  the  main- top- malJftay* 
fail  halyards,  and  r^  eve  it  through  a  block  abaft  the  fore-mall  head,  bowfe 
it  taut,  and  that  will  fccure  the  maft, 

J^  Your  ftiip  comes  to  a^ainft  her  helm,  what  will  you  do? 

A.  I  will  haul  my  miz^^j  up,  and  (hiver  the  after-fails. 

^  She  comes  ro  yet,  \\  (he  ftnys  (he  will  be  on  board  fome  other  (hip? 

A.  Til  let  go  the  lee-fore  and  fore-top-fail  braces,  rai'(e  the  fore  tack  audi 
let  go  the  bow-lines,  haul  in  the  weather  braces,  and  box  her  off*. 

^  How  do  you  fplicc  your  cables? 

A,  I  will  put  the  whole  ftrands  of  the  beft  or  fmall  bovver  cables  twke 
each  way,  and  point  each  ft  rand  with  a  tail  of  three  fathoms  each  ;  theil 
fcize  them  with  quarter  and  end  feizing  to  make  them  lie  fnug,  which  it 
the  readieft  way  for  clearing  the  hawze.  They  being  foon  fplicedand  wn- 
(J)liced  when  pointed. 

j^  How  would  you  mark  the  lead-line  ?  ' 

A»  Black  leather  at  2  and  3  farhoms,  whte  at  ^,  red  at  7,  black  at  xo, 
white  at  13,  (fome  feamen  ufe  black  at  10  and  13)  white  at  15  as  at  5,  red 
at  17  ^§at  7,  two  knots  at  20  fathoms,  and  fo  on,  an  additional  knot  at 
every  10  tathorps,  with  a  (ingle  knot  between  e^ch  iq  fathoms  to  mark  tht; 
Jine  at  every  5  fathoms. 

^  You  arc  fent  down  in  the  dark  for  a  top-{ail,  how  do  yon  know  a 
0)ain-fail  from  a  fore-fail,  or  a  main-top-fail  from  a  fore-top  fail  r 

^\  If  it  h^  thi^t  bow-lit^e  cringle^  ips  a  qaain-fail  i  if  it  hasbu«:'t.^'<i% 
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it  it  a  forc-fail :  if  it  is  marled  abafr  (he  foot  rope,  it  is  a  main-latf,  if  be* 
fore  it  is  a  fore-fail :  if  a  main- top- fail,  it  has  four  bovr.ltne  criogks.  if^ 
fore  top-fail  but  three :  all  top-failt  artf  marled  to  the  rope«  bccaufe  the 
foot  rope  is  ferved. 

^  The  fhecfs  Art  along  fide,  how  do  you  get  them  in  ? 

jf.  Par-buckle  them  in  with  their  heads  aft  on  the  poop,  and  get  the  fore 
mnd  main  runners  on  them  for  guys ;  ]a(b  on  two  four-fold  blocks,  reeve  the 
mailing- falls,  get  girt  lines  on  the  head  of  the  (hears  tofteady  the  maft-heaf!, 
put  heel  lathings  on  the  (hears,  ^iih  good  oak  planks  under  them,  to 
f  ranfport  them  forward  on  ;  lafh  one  of  the  four-fold  blocks  forward  to  the 
Hem,  and  bring  the  fall  to  the  capdan  ;  heave  the  (beers  high  enough :  whea 
done,  ril  take  forward  two  runners  and  tackles  to  affift  the  (hecrs,  take  the 
mizcn-mall  firft  in,  thfn  raife  the  (heerseref^,  take  in  the  main-maft,  bowfe 
the  heels  of  the  fheers  forward^  and  keep  them  upright  to  take  in  the  fore* 
mail. 

^  How  do  you  rig  a  lower  maft  ? 

yf.  I  will  la(h  on  the  girt-line-blocks,  put  on  the  holders,  parcel  and 
tar  them,  put  over  the  runner  and  tackle-pendants,  then  the  foremofl  of 
the  (larboard -(hrouds,  then  the  larboard,  and  fo  on ;  then  the  day  and 
fpring  ftay,  fcize  in  the  dead  eyes  for  the  (hrouds^and  ihe  harts  for  the  flay, 
reeve  the  lanyards,  fet  up  the  rigging,  get  the  top  over  head,  and  bolt  it, 
rattle  down  the  (hrowds,  and  feize  on  the  cat-harpin-legs,  hook  the  fattock 
jhrouds  and  hitch  them,  feize  down  the  ends,  lafh  the  hanging  jeer  blocks 
under  the  top,  witfi  the  drops  under  the  (lays,  lead  up  and  ladi  to  the  maft* 
head,  get  the  cap  into  the  top  for  the  head  of  the  top-mad,  and  la(h  the 
blocks  on  for  the  main  Hits. 

^  How  do  you  get  a  top  and  cap  over? 

A,  Make  fad  a  girt  line  block,  on  each  fide  of  the  maft-head,  reeve  the 
glrtlines,  and  pafs  them  unJer  the  top,  and  make  them  fad  to  the  after- 
part  of  the  top»  dop  them  to  the  bolt  holes  in  the  middle  and  fore-part  of 
the  top,  then  fway  away  :  when  high  enough,  cut  the^ipper  dops,  having 
a  guy  on  the  after  part  of  the  top-brim,  and  the  top  will  fall  over  the  mad- 
head,  then  lower  away,  and  put  it  in  its  birth,  haul  upon  the  guy  and  bolt 
it,  lay  the  cap  deady  over  the  truffel  trees  for  the  top-mad  head,  to  rcc^ve 
it;  when  the  top-mad-head  is  through  it,  lafti  the  cap  to  the  top-mad  till 
high  enough,  then  place  the  cap  on  the  mad-head,  and  drive  it  down. 

i^  How  do  you  rig  a  main- top-mad  ?  ^ 

^,  I  will  tar  the  mad  head,  get  the  crofs-trees  over,  fix  the  holders  and 
parcel  them,  put  over  burton-pendants,  then  the  (hrouds,  and  back-days, 
proper  and  fpring-day,  and  cap,  fway  up  the  mad  and  fid  it,  feize  in  the 
dead  eyes,  da^  the  mad,  fet  up  the  (hrowds,  rattle  them  down,  lafh  the 
bullock-blocks  to  the  mafl-head. 

^  How  do  you  rig  a  top-gallant  mad  ? 

y^.  I  wiilfend  down  the  top-rope,  reeve  it  through  the  (heave  hole,  and 
make  it  fad  round  the  hounds  of  the  mad,  and  danding  part  of  the  rope, 
leaving  enough  end  to  make  fad  to  the  cap  for  doubling,  put  on  a  feizing 
fibout  half  way  up,  which  done,  fway  away;  vyhen  the  head  is  through 
the  cap,  make  fad  the  fpare  end  or  danding  part  of  the  top-rope  to  the 
cap,  cut  the  feizing,  clap  on  the  grommet.  then  the  (luouds,  back-days 
and  flay,  fway  up  the  mad,  fid  it,  and  fet  the  rigging  up. 

^  How  do  you  rig  a  bowfprit  ? 

j4.  I  will  UjOh  the  collar  for  foreday,  the  bob-days  and  bowfprit 
ihrouds,  then  the. collar  for  the  fpring-days,  then  the  block  for  tba 
top.mad  ftay,  fix  the  man-rope,  gammon  the  bowfprit,  and. fet  bob- 
^3p  and  Crouds  up,  .  ^  How 
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^  How  do  you  rig  a  jib  boom  ? 

^.  I  will  put  over  the  traveller,  horfcf?,  and  guys,  the  top  gallant  (lay- 
block,  and  lafh  on  the  blocks  for  the  top-gallant.bow  line^  and  jib- 
down-haul-block  to  the  traveller. 

^  How  do  you  rig  a  lower  yard  ? 

/I.  I  will  get  the  yard  athwart  the  gunwale,  lalh  the  jeers,  clue-garnets, 
^Unt-lines,  leach-lines,  and  flab-line  blocks,  then  pui  over  the  yard-arms  the 
horfes  bra«  e  pendants,  the  yard  tackle  pendants,  th-n  the  top  fail  fheet 
and  lift  blocks,  reevt*  the  jeers,  braces,  lifrs,  and  yard-tackle  falls,  irufs 
parels,  fway  the  yard  up,  haul  all  taut,  and  belay. 

J^  How  do  you  rig  a  fore  top  fail. yard  ? 

J.  I  will  reeve  a  hawfer  fpr  a  top-rope,  through  the  bullock  block,  and 
fend  it  down,  and  having  put  over  the  horfes,  make  the  top  rope  faft  to  the 
ipiddle  of  the  yard,  flopping  it  to  the  yard-arm,  fway  it  up  above  the  top, 
put  over  the  brace  pendants  and  lift  blocks,  reeve  the  lifts  and  braces,  cut 
the  yard-arm  feizing,  and  crois  the  yard,  l«(h  the  rye,  bunt-line,  and  clue- 
line  blocks,  reeve  the  tye  andhalyani.",  fway  it  up  above  the  cap,  and  parel 
it,  reeve  the  clue-lines,  bunr-lines,  and  reef  tackles. 

J^  How  do  yop  r!g  a  top-gallant  yard  ? 

A,  I  wjll  feize  the  clue.line- blocks  on,  put  the  horfes  over  the  yard-arms, 
fway  it  up  on  the  cap,  and  rig  the  yard-arms,  by  putting  on  the  brace- 
pendants  aiul  lifts,  then  crofs  the  yard  and  parel  it. 

J^  You  have  loft  your  rudder  at  fea,  what  method  will  you  take  to  ftecr 
the  (hip  ? 

A.  1  will  take  a  large  fpar,  or  part  of  a  top-maft,  and  cut  it  flat  in  the 
form  of  a  ftern-poft,  bore  holes  at  proper  diftances  in  that  part  which  is  to 
be  the  fore  part  of  the  preventer,  or  additional  ftern-poft.  then  take  the 
thickeft  plank  I  have  on  board,  and  make  it  as  near  as  I  can  into  the  form 
of  a  rudder,  bore  holes  at  proper  diftances  in  the  fore  part  of  it,  and  in  the 
after  part  of  the  preventer  ftern-poft  to  correfpond  with  each  other;  and 
reeve  rope  grommets  thwugh  thofr  holes  in  the  rudder  and  after  part  of  the 
ftern-poft  for  the  rudd^  to  play  upon. 

Through  the  prevenrer  ftern-poft  reeve  guys,  and  at  the  fore  part  of  them 
fix  tackles,  and  then  put  the  machine  over-board ;  when  I  get  it  in  proper 
pofition  or  in  a  line  with  the  (hip's  ftern-poft,  lalh  the  upper  part  of  the. 
preventer  poft  to  the  upper  part  of  the  (hip's  ftern-poft,  then  hook  tackles  at 
or  near  the  main  chains,  and  bowfe  taut  on  the  gu>  s  to  confine  it  to  the 
lower  part  of  the  ftern-poft; — having  holes  bred  through  the  preventer 
and  proper  ftern-poft,  I  will  run  an  iron  bolt  through  Tjoth,  taking 
care  not  to  touch  the  rudder,  which  will  prevent  the  falfe  ftern-poft  from 
riling  up  or  falling  down. 

By  the  guys  on  the  after  part  of  the  rudder,  and  tackles  fixed  to  them 
I  may  ftecr  the  (hip.     I  muft  take  care  to  bowfe  taut   the  tackles  on  the 
preventer  ftern-poft  to  keep  it  clofe  to  the  proper  ftern-poft, 

^  Your  fliip  is  leaky,  you  cannot  keep  her  free  by  the  pumps,  what 
will  you  do. 

A.  J  will  take  a  fpare  top-fail,  or  fome  other  fail,  and  fpread  it  upon  the 
deck,  cover  it  all  over  with  oakum,  and  bind  it  to  ihe  fail  with  a  needleand 
twine  in  feveral  places,  to  keep  it  taft  to  the  fail,  then  take  an  hawfi^r  and 
cut  it  into  proper  lengths  to  gm^v^der  the  ftiip's  b-  ttom,  and  come  in  over 
the  gunnel,  put  rhefe  hawfcrs  aboi»t  four  !ect  diftant  under  the  fail,  and 
make  them  faft  with  their  middle  to  the  middle  of  the  fail^,and  each  leach 
beginning  at  the  head  and  leaving  off  at  the  clues : — l*hen4>ur  the  fad  over 
boards  keeping  the  oakum  fide  to  the  (hip's  bottom,  and  haul  up  theejiids 
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of  the  haufcrs  on  t^c  other  fide  by  a  hauling  line  vhich  I  have  fwqjt  the 
fhip  with,  numbering  each  end  fore  and  aft ;  then  eafe  away  on  the  haw- 
fer*scnds  on  that  (idc  I  have  put  the  fail  over,  and  keep  hauling  at  the 
fame  tfrae  on  the  hawfer's  ends  on  the  oppofire  fide  wh^n  the  fail  is  pro- 
perly down,  which  is  known  by  marking  the  hawfer ;  I  will  then  clap  on 
tackles  and  bowfe  all  taut,  keeping  the  (ail  clofe  to  tl.e  (hip's  bottom,  the 
oakum  will  be  drawn  in^  and  ilup  the  leak.  The  fail  may  be  covered  with 
dung;  or  any  filth  I  have  on  boards  which  will  be  drawn  in  and  flop 
the  leak. 

^  Suppofe  the  wind  northerly,  and  you  are  in  a  fhip's  hawfe  in  the 
Downs,  what  would  you  do  ? 

A,  I  would  wait  until  the  (hip  tends  to  windward,  and  heave  up  my 
anchor  as  (he  is  tending. 

J^  How  would  you  work  a  (hip  out  of  the  Downs  with  the  wind  fouth- 
crly  ? 

A,  I  would  (land  to  the  Goodwins  and  in  lo  or  ii  fathoms,  it  being 
deep  to;  and  to  thefhore  in  8  fathoms  water. 

^  Is  there  any  danger  in  going  out  of  the  Downs  ? 
A,  Yes ;  between  Deal  and  Walmer  Caftle  there  arc  (hoals  near    the 
(bore,  not  having  more  than  i6  or  17  feet  of  water  on  them  at  fpring  tides  j 
as  I  draw  towardsthe  Foreland,  I  would ftand  in  fhore,  to  10  or  o  fathoms, 
and  off  to  the  South  Sand-head,  Upper  Deal  and  Walmer  Caftles  in  one 
will  lead  me  clear  o(F;  Deal  Church  being  open  with  Walmer  Caftle  about 
a  (hip's  length,  I  muft  ftand  out  till  I  bring  the  lights  in  one,  then  I  am 
dear  of  the  Scuth  Sand-head  ;   and  when   the  light-hcufe  opens  to  the 
weft  ward  of  Folkftone  Church  with  I^ay  Cliffs,  it  leads  me  clear.     I  muft 
take  care  not  to  (hut  in  the  Hope-land,  and  the  South  Smd-head  will  lie 
off  three  miles.— To  fail  out  of  the  Downs  to  the  weftward,  and  the  wind 
at  S.  W.  I  will  begin  to  unmoor  at  a  quarter  flood,  weigh  at  high   water, 
and  caft  her  in  (hore.     But  to  fail  to  the  eaftward  with  the  win  1  wefterly,  I 
would  begin  to  unmoor  at  half  ebb,  take  up  my  beft  bower,  and  weigh  at 
low  water. 

^  The  wind  at  N.  E.  in  moderate  weather  you  mean  to  turn  up  the 
Swin,  at  what  time  of  the  tide  would  you  weigh  ? 
A,  At  flack  water,  loofe  the  fails  and  up  anchor. 
^  What  are  the  marks  for  running  through  the  Gull  Stream? 
A.  To  keep  the  upper  light-houfe  on  the  South  Foreland,  in  one  with 
the  wefternmoft  end  of  the  fouthernmoft  cliff  in  Old  Stains  Bjy  ;  which  is  a 
fwamp  that  lies  between  the  two  cliffs  a  large  half-mile  to  the  fouthward  of 
JjCingfdown  upon  the  South  Foreland. 

^  How  do  you  know  when  you  can  weather  the  South  Sand -head  ? 
A.  When  Upper  Deal  Mill  is  open  to  the  fouhward  of  Walmer  Caftle, 
or  when  the  light-houfes  arc  in  one,  and  Folkftone  Church  is  open  with 
Hay-Clift,  I  am  clear. 

i^.  Suppofe  you  were  coming  into  the  Downs  with  the  wind  at  S.  W . 
blowing  hard,  which  way  would  you  lay  your  Ihip's  head  to  brin*^  her  up  ? 
A,  I  would  lay  the  (hip's  head  to  the  eaftward,  and  come  to  with  my  beft 
bower,  but  if  with  the  fmall  bower,  I  would  have  her  head  in  (ho^e. 
^  For  what  reafon  would  you  do  fo  ? 
A,  I  (hould  then  keep  the  cable  clear  of  the  cutwater. 
SI,  What  is  the  courfe  from  the  South  Foreland  to  Dungenefs,  and  what 
are  the  dangers  ?^ 

A.  From  the  South  Foreland  to  Pungencfs^  the  true  Courfe  is  S.  W.  by 
W.  \  W.  diftancc  z^  miles. 

The 
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The  Ripraps  licN.  E.  and  S.  W.  about  5  leagues  in  length  ;  the  N.  E. 
end  bears  from  Dover  Caftle  S.  S.  E.  4  leagues,  from  Folkftone  S..E.  by 
S,  Calais  fteeple  bears  from  it  S.  E.  and  Calais  Cliffs  S.  S.  E.  3  leagues, 
the  S.  W.  end  bears  from  Dungenefs  E.  S.  E.  4  leagues,  on  the  N.  E.  part 
there  are  about  1 5  or  16  feet  at  low  water,  on  the  S.  W.  end  4  or  5  fathoms; 
it  is  fteep  to  '  n  both  fides,  having  20  and  22  fathoms  clofc  to  it.  To  the 
weftward  of  Folkftone,  there  is  a  ledge  of  rock*;  that  runs  a  large  mile  off 
the  (hore,  I  would  come  no  nearer  in  than  14  fathoms. 

About  4  miles  E.  by  N.  from  Dungenefs,  there  is  a  (hoal  with  not  more 
than  12  feet  on  it,  which  I  (hall  avoid  by  keeping  in  10  fathoms. 

!^  Where  will  you  anchor,  and  in  what  depth  ot  water  under  Dungenefs  ? 

^.  I  would  anchor  with  theNcfs  Point  S.  W.  by  W.  the  light-houfe  W. 
S.  W.  athwart  Romney  Town,  m  8,  9,  or  10  fithom  water. 

1  here  is  a  (hoal  about  two  miles  to  the  well  ward  of  the  Nefs,  with  only 
1 8  feet  on  it  at  low  fpring  tides,  the  Ncfs  light  bears  Irom  it  N.  E.  by  £♦ 
1 2  fathoms  clofe  to. 

^  What  is  the  courfe  from  Dungenefs  to  Beachy-hcad,  and  what  are 
the  dangers? 

A.  W.  i  S.  diftance  about  nine  leagues. 

Off  the  highland  of  Farleigh  there  is  a  (hoal  of  rocky  ground  with  14 
feet  on  it,  and  His  pretty  clofe  in.  In  the  channel  off  Dungenefs,  there  is 
24  fathoms,  and  ofFBeachy-head  from  26  c»  30  fathoms ;  1  will,  in  thick 
weather,  keep  in  1  5  or  20  fathoms,  from  the  Nefs  to  B  achy-head.  Whert 
1  deepen  my  water,  haul  to  the  Northward,  but  if  I  (hoal  it,  haul  to  the 
Southward.  In  clear  weather  I  may  (land  in  (hore  until  Bcachy-head  bears  ' 
W.  by  N.  and  not  have  lefs  than  10  fathoms  of  water,  muft  then  tack  to 
avoid  Pemfey  Shoal,  which  lies  about  two  miles  off  the  (hore,  with  Pemfey 
Church  bearing  N.  and  Beacliy-head  W.  by  S.  14  feet  on  it. 

There  is  a  (hoal  with  14  feet  on  it,  and  lies  with  Beachy-head  W,  |  N* 
12  miles;  E.  by  S.  6  miles  from  Beachy-head  is  the  Horfe  of  Willington, 
a  fmall  (hoal,  having  16  ftet  on  it  at  low  water. 

^  Bfing  off  Beachy-head,  at  the  clofe  of  a  winter's  evening,  in  a  gale  of 
wind  at  N.  E.  bound  to  Spiihead,  what  is  beft  to  be  done  ? 

j4,  1  would  lie  to  with  my  (hip's  head  to  the  N.  N.  W.  till  morningj 
then  (he  will  drive  about  a  channel  courfe  at  the  rate  of  two  knots  an  hour, 
allowing  that  what  (he  would  lofe  in  the  ebb,  (he  would  gain  in  the  flood, 
and  be  in  a  fair  way  in  the  morning ;  I  would  come  no  nearer  to  the 
Owers  than  18  or  20  fathoms. 

i^   What  is  the  courfe  and  dangers  between  Beachy-headand  Dunnofe  ? 

^.  The  courfe  is  W.  by  N.  i  N.  diftance  about  20  leagues. 

The  dangers  are,  Owers ;  the  mark  to  go  clear  off  theeaft  part  of  them, 
is  the  uhite  way  on  Crow  Hill  in  one  with  Chicheilcr  Church,  a  little  to 
the  eaftward  of  Pcgham  Church,  and  the  mark  to  clear  the  weft  end,  is  St. 
Rook's  Hill  in  one  with  Chichtller  Church,  they  btar  from  Culver  Cliff 
E.  S.  E.  4  S.  about  4  leagues;  there  is  a  floating  light  juft  i9  the  Eaftward 
of  them  \  in  going  down  Channel,  if  I  kt-ep  Duunofc  VV.  N.  W.  Northerly, 
will  carry  me  without  them,  I  will  come  no  nearer  to  them  in  thick  wea- 
ther than  18  or  20  fathoms. 

J^  You  arc  coming  from  the  Weftward  and  off  Dunnofe^  what  would 
you  do  ? 

A.  I  would  ftcer  N.  E.  keeping  Sandown  Caftle  clear  of  Culver  Cliff, 
bearing  W.  by  N.  then  I  may  run  io  between  Bembridge  Ledge  and  the 
Princeffa  Shoal,  but  with  a  (hip  of  a  grea't  draught  of  water^it  is  beft  to  vo 
without  the  Princeffa  Shoal,  until  I  get  the  Kickergiil  on  the  S,  W.  part  of 

Gt  q  2  M^i^Vv^Yc 
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MonktoD  Fort,  and  run  into  Spithead  between  the  Buo^  of  die  Dean  and 
the  Buoy  of  the  Warner. 

N.  B.  In  going  for  Spithead  from  the  eadward,  there  are  $  black  buoys 
lying  on  the  Dean  and  Horfe.they  muft  be  all  left  on  theftarboard  fide,  the 
outer  one  is  c»Ued  the  Eaft  Buoy  of  Dean,  it  lies  in  27  feet  water,  the  marks 
for  it  are  the  flagftaffof  Portfrnourh  platform,  a  little  open  to  the  weftward 
of  a  round  fentry-box  off  South  Sea  Caftle,  bearing  N.  by  W.  |  W.  with 
Dunnofe  open  off  Culver  Cliff. 

From  the  outer  buoy  to  the  next  is  W.  N.  W.  about  one  mile  and  a 
quarter,  it  lies  in  6  fathoms;  the  third  lies  in  4  fathoms;  the  buoy 
of  the  Warner  bears  weft  foutherly  from  this  buoy  about  ij  milej 
from  the  third  to  the  fourth  or  Elbow  buby,  is  S.  E.  and  N,  W. ;  it  lies 
in  three  fathoms. 

The  Buoy  of  the  Horfe  bears  from  the  third  buoy  N.  N.  W.  about  i| 
mile,  and  lies  in  3I  fathoms ;  from  this  laft  buoy  to  the  firft  buoy  of  Siur* 
bridge,  the  courle  is  W.  J  N.the  Royal  George  lies  in  13  fathoms,  -^of  a 
mile  to  the  N.  W.  of  the  Edgar,  the  buoy  of  the  Royal  George,  that  of 
Roman's  Land,  and  the  Kickergill,  lie  in  a  line.   , 

7  he  two  buoys  of  the  PrinccSa  Shoal  lie  N.  E.  by  N.  and  S.  W.  by  S. 
of  each  other,  diftance  about  a  mile ;  they  lie  each  in  five  fathoms  with  ^\ 
bciween  them,  the  marks  for  the  inner  buoy,  which  is  white,  are  Sandown 
Caftle  in  one  with  Culver  White  CJiff,  and  Nettleftone  Point  on  Bembridgc 
Point,  the  buoy  of  Bembrid^e  Ledge  is  black,  and  the  Nob  buoy  is  red,  they 
lie  E.N.E  and  W.S.W.  of  each  other,  with  Dunnofe  open  of  Culver  Cliffs. 

i^  Suppofe  you  were  to  the  northward  of  Bembridge  Point,  bound  to 
Spithead,  and  the  buoys  were  all  gone,  what  would  you  do  ? 

A,  I  would  bring  St.  Helen's  Church  to  bear  W.  and  keep  in  twelve 
fathoms  and  ftecr  N.  by  W.  towards  the  Dean,  keeping  Alhdown-mark 
above  the  trees,  will  lead  me  into  Spithead,  abrcaft  of  Ride ;  if  it  is  thick 
weather  and  the  wind  foutherly,  I  will  come  no  nearer  to  Bembridge  YiZ^gt 
than  fix  fathoms,  and  fteer  N.  W.  by  N.  but  if  the  wind  is  on  the  other 
fide,  I  would  come  no  nearer  the  Dean  and  Horfe  than  10  fathoms;  obferv- 
ing  the  courfe  and  tides,  I  will  anchor  at  Spithead  with  South  Sea  Caftle  N. 
E.  bv  E.  and  the  Kicker  Point  N.  W.  in  14  fathoms,  Eaft  Indiamen  and 
mercnant  ftiips  generally  anchor  on  the  Mother  Bank  to  the  weftward  of  the 
Sturbridge-buoy  in  10  or  ij  fathoms;  if  1  am  obliged  to  turn  into  Spit- 
head, I  may  turn  the  Kickerj?ill  on  each  fiJe  of  Fort  Monkton,  and  come 
no  nearer  the  Warner  than  12  fathoms,  nor  to  the  Dean  than  o  or  10  fa- 
fhoms,  nor  to  Noman*s  Land  than  16  or  18  fathoms,  being  clofc  to  it. 

^  How  do  you  come  to  Anchor  at  Sr.  Helen's  ? 

A.  I  would  keep  Sandown  Caftle  juft  open  of  Culver  Cliffs,  and  bring 
St.  Helen's  Church  a  fail's  breadth  open  of  the  Red  Cliffs  of  Bembrid^ 
Point,  and  anchor  in  8  or  9  fathoms. 

^.Suppofe  you  were  moored  at  Spithead  with  a  cable  and  an  half  on  the 
beft  bower,  and  one  on  the  fmall  bower,  you  have  orders  to  fail,  at  what 
rime  of  the  tide  would  you  unmoor,  and  which  anchor  would  you  take  ud 
firft  ?  ^  ^  M 

A.  I  would  begin  to  unmoor  at  the  firft  of  the  flood,  and  take  up  mv 
fmall  bower  firft.  ^     ^ 

^.  In  failing  within  thelfle  of  Wight  and  through  the  Needles,  what  are 
your  obfcrvations  \ 

A,  To  keep  clear  of  the  Weft  Middle,  I  would  keep  South  Sea  Caftle  a 
fail's  breadth  open  of  the  Kicker  Point  until  I  open  Weft  Cowes  Caftle 
then  fteer  dircftly  tor  Hurft  Caftle,  and  when  abreaft  of  Ir,  borrow  pretty 

near 
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n«ar  it,  then  ftecr  for  the  J^eedlcs  Point ;  the  leading  mark  through  the 
Needles  is  the  Liglit-houfe  in  one  with  Hurft  Caftle,  bearing  N.  E.  by 
E.  i  E.  I  muft  be  careful  to  ketrp  the  vanes  of  the  windnnill  which  Hands 
on  the  illand  in  fight,  to  keep  me  clear  of  Warden  Ledge ;  great  regard 
muft  be  had  to  the  tides,  for  the  flood  fets  on  the  Needles,  and  the  ebb  on 
tht*  Shingles  with  great  Yclocity.  N,  B.  To  the  northward  of  the  Weft 
Middle  lies  the  Bramble ;  the  Bramble  and  Weft  Middle  have  each  two 
buoys  on  them ;  if  I  (ail  to  the  northward  of  the  Weft  Middle,  I  muft  fail 
between  irand  the  Bramble,  leaving  the  Bramble  on  the  ftarboard  fide ; 
when  I  come  to  Weft  CowesCaftle,  I  muft  give  it  a  good  birth,  as  there  ii 
a  ledge  of  rocks  that  lie  rfff  it :  Wart^en  Rock  lies  on  the  Ifland  Side  with 
a  buoy  on  it,  when  I  come  near  the  Needles,  muft  give  them  a  good  birth 
to  avoid  the  Chalk  Rock  *. 

^  M^hat  is  your  courfe  from  Dunnofe  to  Portland  ? 

^,  W.  by  N.  18  leagues. 

i^  If  you  arc  forced  into  Portland,  what  precautions  are ncceflary  ? 

J.  I  muft  take  care  of  the  ftiaoibles,  they  b.ar  from  Portland  Lights, 
which  lie  north  and  foiith  of  each  other;  N.  W.  by  W.  4  miles,  with  only 
14  feet  on  them  at  low  water  ;  to  fail  into  the  Uoad  from  the  weftward, 
I  muft  keep  clofe  to  the  Bill,  an  J  keep  my  lead  going;  when  I  am  round 
the  Eaft  Point,  haul  up  and  anchor  againft  the  Pier,  in  9  or  10  fathoms, 
with  the  Bill  bearing  S.  S.  E.  Portland  Caftle  S.  S.  W.  and  Weymouth  Caf- 
tle  N.  W.  In  failing  out  of  Portland  Road,  I  muft  keep  Week  Church  opt-n 
of  the  Stone  Pier,  and  that  will  carry  raeclear  to  the  caftwardof  the  Sharablej>. 

The  tide  flows  hard  from  the  Road  to  the  Bill  £•  S.  E.  7  hours,  and 
the  flood  iets  right  of  the  Bill  9  hours. 

N  ^B.  In  cafe  I  ftiould  be  embayed  to  the  weftward  of  Portland,  and  no 
pollibility  of  getting  out  between  Burton  and  Chifwell,  where  it  ebbs  9  hours 
and  flows  only  3  hours,  there  is  a  fteep  beach  of  pebbles,  I  would  there  run 
my  ftiipon  ftiore  with  as  much  fail  as  I  could  carr)',  efpecially  at  the  begin- 
ning of  an  ebb,  and  remain  on  board  for  three  or  fourfeas,  when  I  may  gee 
on  (here  with  fafety. 

i^  What  is  the  courfe  from  Portland  to  Torbay,  and  how  do  you  anchor 
there  ? 

J.  The  courfe  is  W.  N.  W.  and  diftance  about  14  leagues ;  to  anchor 
in  the  bay,  I  would  bring  the  Berry  Head  to  bear  S.  by  E.  or  S,  S.  E.  and 
Brixham  Chi«rch  on  wirli  the  Pier  Head  ;  the  beft  anchoring  for  fmall  (hipg 
is  1 1  from  Brixham  Pier  Head,  in  7  fathoms,  or  joft  to  the  Eaftward  or 
Torpier, 

^   What  is  your  courfe  from  the  Berry  Head  to  the  Start 

^.  S.  \V,  about  6  leagues. 

^  Is  'here  any  danger  near  the  Start  ? 

W.  Yes,  abput  two  mile«  to  the  eaftward  of  the  Start,  there  is  a  ihoal 
with  not  more  ihan  9  feet  on  it,  the  Bolt  Head  being  kept  open  of  the 
Start  Point,  will  carry  me  clear  of  it. 

j^.  V\  hat  is  your  courfe  from  the  Start  to  the  EdJiftone  ? 

^.  VV  4  S.  7  leagues. 

^  What  is  voar  courfe  from  the  Start  to  Ratnhead  ? 

^.   W.  N.W.7  It-agues. 

i(J.  What  is  to  be  obferved  io  failiog  into  Ply  mouth  Sound  ? 

J.  If  cominf^  from  the  weftward,  and  am  got  round  the  Ramhead,  I 

mult  give  Penlee  Point  a  good  birth,  by  reafon  of  a  Jcdge  of  rocks  tliat 

lies 
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lies  off  from  it,  then  haul  N.  N.E.  i  E.  for  anchoring  ;  the  leading  m:rrk 
in  is  Plymouth  Church,  on  wiih  the  middle  Obelilk  on  the  Hoa. 

In  i'oing  into  the  Sound  I  may  anchor  in  Cawfand  Bay,  in  ao  fa- 
thoms, with  Peniee  Point  S.  W   and  the  town  of  CawfaMd  W.N.W. 

The  leading  mark  to  carrv  me  in  between  the  Knap  and  Shovel,  is 
Plymcnth  old  church,  on  with  a  while  patch  on  the  Hoa. 

1  may  go  into  the  Sound  on  the  eaft  fide,  between  the  Tinker  and 
Shag-ftone,  by  keeping  Mount  Batioti  a  fail's  breadth  open  of  Staden. 
Point,  and/keep  in  that  dire6tion  until  Maker's  church  bears  N.  W.  and 
Withy  Edge  open,  then  haul  over  to  the  eaftward  and  anchor* 

^.  How  do  yoQ  fail  into  Hamoaze  ? 

A.  I  woQld  keep  Kingfand  open  of  Redding  Point,  until  the  large 
Houfe  at  Stoke  touches  the  E^i\  fide  of  Mill  Bay  j  ftcer  in  until  the 
Obelilk  comes  on  with  Block  Houfe  Point;  keep  in  that  diredion,  till 
the  eaffernmoft  fummer  houfe  on  Mount  Edgecomb  Side  comes  open 
with  the  Point  within  which.it  (lands  5  then  fteer  for  it,  until  the  eaft 
point  of  Mount  Wife  comes  open  with  Block- Houfe  Point ;  then  (leer 
mid-channel  for  Stone- houfe  Pool  till  Drake's  Ifland  is  ihut  within 
BIock-Houfe.Point:  I  muft  not  open  it  till  South  Down  comes  open 
with  the  Obelilk,  ,then  ftcer  up  the  harbour  with  the  fide  of  Drake's 
Ifland,  juft  touching  Paflage  Point,which  will  lead  me  to  the  fouthward 
of  the  Harbour  (hoal,  on  the  outer  part  of  which  there  is  a  rock,  with 
only  fixteen  feet  on  it,  but  on  any  other  part,  there  is  a  34  fathoms. 

N.  B.  The  marks  to  know  the  Sound  when  I  am  coming  from  fea 
in  the  day  lime,  are.  Ram  Church,  which  ftands  to  the  northward  of 
the  Ram-head^  and  a  fquare  tower  (landing  on  the  higbed  part  of  the 
land. 

^  You  are  bound  into  Falmouth,  how  would  you  proceed  ? 

A,  In  going  to  Falmouth,  there  is  a  rock,  called  the  Block  Rock, 
with  a  pole  on  it,  rnd  (hews  itfelf  at  half  tide;  it  lies  neareft  to  the 
weft  (hore;  I  may  fail  in  on  either  fide  of  it,  but  the  eaft  fide  is  the  belh 
If  I  would  fail  inro  Cariick  Road,  I  muft  keep  in  the  fair  way,  and  my 
lead  going,  as  there  is  a  narrow  deep  channel  all  the  way,  of  16  or  18 
fathoms.  I  may  borrow  on  St.  Maw*s  fide  in  5  or  6  fathom.  The 
btft  anchoring  in  Carrick  Road,  is  St.  Maw's  Ca(ileE.S.E.  and  lay  my 
calt^rnmoft  anchor  in  16  or  18  fathom?,  and  my  weflernmott  anchor  in 
4  or  5  fathoms.  Juft  patt  St.  Maw's  there  is  a  fand  that  is  fteep  to, 
called  Si.  Maw's  Sand,  and  lies  almoft  half  channel  over. 

N.  B.  Great  iliips  anchor,  with  Manacle  Point,  on  with  the  point 
of  Falmouth,  or  a  grea  houfe,  that  is  to  the  wettward  of  tVnryn,  ju(l 
open  Trefufis  Point  in  18  fathoms. — The  Manacles  lie  from  Falmouth 
about  S.S.. 

^.  How  do  you  know  the  Lizard  when  you  firft  make  it  ? 

J,  It  is  the  foi:t<iiei nmoft  land  on  the  coa(t,  and  may  be  feen  7  or  8 
leagut  s  off,  in  4>  fathoms 

i^  How  does  the  Land's  End  appear  when  yon  make  it } 

A,  It  appears  in  hummocks  with  a  church  on  it,  and  may  be  feen  7 
or  8  leagues  oflf,  in  54  fathoms. 

j^  What  are  the  dangers  otf  the  Land's  End  ? 

/i.  Many: — ift.  The  Runncl-ftonc  lies  about  nine  tenths  of  a  mile 
S.  S.  K.  from  Tol-pcden-pcnwi(h. 

2d,  N.  E.  by  N.  from  the  Runntl-ftone  there  is  a  rock,  called  the  Leaw- 
mean,  which  a|j)ears  at  half  ebb,  with  a  paffagc  between  il  and  the  main, 
feldoQ)  ufed  by  any  but  by  coaltcrs,   .  jd. 
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3d,  The  Wolf  Rock;  bears  from  ToUpeden-penwith  W.  S.  W.  dif. 
tance  7  i  miles;  it  is  fmall  and  may  be  feen  at  hak  tide  ;  the  largeftof  fhe 
Brefam  R  cks,  kept  open  of  the  outermoft  of  the  Long  Ships  (on  ivhicb 
thsre  is  a  ligbt-houfe  ereSied)  will  lead  me  clear  lo  the  w.  ft  ward  of  the  Wolf. 

4th,  The  Long  Ships  He  N.  VV.  by  N.  about  5  miles  ftom  the  S-  W.  po'nc 
of  the  Land's  End,  and  i  mile  W,  N,  VV,  from  the  wefternmoft  point ;  they 
are  high,  and  may  be  feen  4  or  5  leagues  off*. 

5;'h,  The  K  ttle-bottom,  is  a  ihoal  with  only  6  feet  on  it,  and  liesabnut 
half-way,  betwceu  the  norihernmott  part  of  the  Long  Ships,  and  ihe  weft 
pjoint  of  the  Land's  End. 

6tb,  The  Brefam  rockslieabout  3  miles  N.E.by  N.  \  E.  frum  the  Long 
Ships. 

yth.  The  Seven  Stones  are  a  row  of  rocks  that  come  not  nbove  water,  hot 
the  fea  always  breaks  over  them;  they  lie  from  Cornwall  W.  f  S.  dift.  5  J- 
leagues;  and  from  St.  Martin's  Head,  Scilly,  N.E.  dift.  3  leagues. 

^  If  you  are  forced  into  Mount's  Bay,  where  would  be  the  fafcft  an- 
choring ground  ? 

A,  Mount's  Bay  lies  between  the  r.iz«rd  and  the  Land's  End  ;  there  is 
a  hijjh  lllind  on  the  eaft  fide,  and  a  Caftlc  on  th<!  weft  fide  ot  it,  called  St. 
Michael's  Mount;  from  the  eaft  fide  of  it  lies  a  ledge  of  rocks,  near  a  league 
into  the  fea  ;  the  Coaft  is  full  of  rocks,  and  not  fafe  xq  anchor  in.  To  fail 
into  the  Bay  I  rauft  bring  St.  Paul's  tteeple  W,  and  keep  over  to  the  weft 
(hore,  and  make  St.  Clement's  Ifland,  which  is  before  the  town  of  Moufe- 
hole,  having  the  caftle  on  the  ftarb  )ard  fide  ;  I  ftiall  then  fee  a  large  fand/ 
bay,  and,  when  within  thellland,  there  is  a  good  anchoring  in  7  or  8  fa- 
thoms. 

^  \{  you  are  bound,  or  forced  to  go  into  Scilly,  what  would  you  do  ? 

A.  I  would  fteer  for  St.  Mary's  Sound,  and  run  in  for  the  iouthcrnmoft 
Point  of  St.  Mary's  Ifl^nd,  called  Penninis  Point,  minding  to  keep  the  lead 
going,  and  approach  no  nearer  than  5  fathoms  water;  about  N.  W.  of 
Penninis  Point,  a  little  more  than  half  a  mile,  is  the  Woolpack,  thelhoalHes 
near  to  the  ftiore ;  1  muft  continue  to  yun  in  ^  or  6  fathonis,  keeping  pretty 
clofe  to  St.  Mary's  Iflrind,  to  avoid  the  Spanilh  Ledge,  which  lies  about  half 
a  mile  VV.  by  S.  from  Penninis  Point ;  forae  part  of  this  (hoal  may  be  feen 
at  low  water,  and  part  of  the  Wwolpack  ftiews  iiftU  before  low  .water; 
when  I  have  got  abreaft  of  the  Woolpack,  to  which  I  muft  give  a  good  birth, 
about  a  cable's  length,  and  fteer  for  the  Stevel  Rock  which  is  bold  to;  when 
I  am  abreaft  of  the  Sievel,  muft  fteer  N.  W.  by  VV.  until  Little  Crow  Ifland 
comes  on  with  Bantfcarren  Point;  then  fteer  N.  N.  E.  until  Crow  liland 
comes  open  a  ftiip's  length  of  Bantfcarren  Point,  or  bring  the  caftle,  which 
is  on  St.  May's  Iftand^  to  bear  S.  S.  £.  and  anchor  in  6  or  5  fathoms 
water. 
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THE  METHOD  OF  EXERCISING  MERCHANT 
SHIPS  COMPANIES  FOR  WAR. 
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IT  is  not  prefutned,  in  the  following  pages,  to  offer  any  bints  to  the 
(Officers  in  the  Royal  Navy,  who  may  be  faid  to  be  trained  up  in  the 
fchool  of  war  :  we  only  attempt  the  humbler  tafk  of  fuggcfting  a  few 
obfervations  to  the  commanders  of  merchant  (hips,  who,  occupied  in 
commercial  purfuits  in  the  time  of  peace,  are  fometimes.deficient  in  the 
method  of  defending  themfelvcs  when  attacked  in  time  of  war.  We 
would  firil  recommend  to  flation  their  crews  according  to  their  rank 
and  capacities,  by  forming  a  quarter  bill,  and  to  exercife  them  in  their 
/  refpedive  ilations.  As  merchant  (hips  are  lb  varioufly  fitted  out  with 
guns  and  men,  it  is  impoffible  to  form  a  quarter  bill  to  fuit  all.  We^ 
have,  however,  given  two  quarter  bills,  one  for  a  trading  fhipof  four, 
teen  fix- pounders,  and  fifty  men,  and  the  other  for  a  privateer  of  twenty 
nioe-pounders,  and  i6o  men,  which  may  be  varied  as  circumfiances 
mid  the  difference  of  guns,  carriages,  and  men  may  require. 

A  Quarter  Bill  for  a  Trading  Ship  of  Fourteen  Six-pounders  and 

Fifty  Men, 

'The  captain  to  command  in  chief,  on 'the  quarter  deck,  if  it  be 
fortified  to  afford  comrar^n  (lielter  from  fmall  arms i 

The  chief  mate  to  command  the  fix  foremofi  guns,  and  work  the 
ihip  forward 

The  fecond  mate  to  command  the  eight  aftermoft  guns  ...r.. 

The  boatfwain  to  pafs  the  word,  and  get  the  captain's  orders  ex- 
ecuted fore  and  aft,  as  occafion  may  require 

The  carpenter  to  attend  the  pumps,  (hot-plugs,  &c ....« 

The  gunner  to  deliver  the  powder  to  the  boys,  as  carriers  ......... 

The  doftor  in  the  loweft,  fafeft,  and  ipoft  convenient  place  theihip 
affords    .« 

A  good  man  at  the  helm 

Four  men  to  each  gun  and  its  oppofite,  and  a  boy  to  fetch  pow- 
der     35 

Seven  men  at  fmall  arms  and  occafional  duty  ^ 7 

50 


A  Qiiarter  Bill  for  a  Privateer  of  Twenty  Guns,  Ninc-pounders, 
and  Four  Three-pounders  on  the  Quarter-Deck  and  Fore- 
caflle. 

The  captain  to  command  the  whole  , 1 

The  mafier  to  affilt  and  wnrjc  the  Ihip  according  to  orders     •     •       i 
A  midfhipman  10  pafs  the  word  of  command  fore  and  af t    .     .    .       i 

A  quarter 
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A  ijaarter  mafter  at  the  can^  and  atidther  at  th^  helm    •    •    •  i 
The  firft  marine  officer  with  24  mufketeers     .     .     .     ,■  •    .     •  ^5 
Three  men  for  the  two  three-pounderfi,  and  a  boy  to  fetch  pow- 
der   4 

On  the  Main  Deck* 

The  firft  lieutenant  to  command  the  ten  foremoft  guns     •     •    •       i 
The  fecond  lieutenant, to  command  the  ten  aftermoft  guns     .     •      i 
The  gunner  to  affid  and  attend  all  the  great  guns  fore  and  aft  .  ..       t         • 
The  two  raafters  mates  to  attend  the  fore-top-fail  braces,  and 

work  the  (hip  forward  according  to  orders     ..•..•       t 
The  boatfwain's  mate>  with  two  (eamen,  to  affift  in  working  the 

ihip,  and  to  repair  the  main  rigging     •     .     ^     .      .....      3 

The  carpenter  and  his  crew  to  attend  the  pump,  and  the  wrngs 

about  the  water's  edge^  fore  and  aft,  with  fhot.plugs,  &c.     .     •      4 
Six  men  to  each  of  the  ten  guns  on  a  (ide,  and  its  oppo(ite,  and  a- 

boy  to  fetch  powder    •     •    .     •    • •     •    •     •     70 

• 

On  the  Forecaftle. 

The  boatfwain  to  command,  with  two  feamen  to  work  the  ftip  ^ 

and  repair  the  fore  rigging ^.•..•.      5    ^ 

Three  men,  and  a  boy  t6  fetch  powder,  for  the  t#o  tkree-poua* 
ders m     f^     ^ 

The  fecond  marine  officer,  with  nine  mulketeers     .     .,   .     .    •*    la 

In  the  barge  upon  the  booms,  the  third  marine  officer  with  eigkt 
mufketeers      .      ....••«..•..•••    ^ 

In  the  main  top,  five  men  with  a  mid(bipman  at  fmall  arms,  and 
to  obferve  the  conduct  and  condition  of  the  enemy     .    •     •    •      6 

In  the  fore  top,  five  men  at  fmall  arms  and  to  repair  the  rig- 
ging      ^    .     .     - S 

In  the  mizen  top,  three  men  at  fmall  arms  and  to  repair  the  rig* 

g»ng 3  ' 

In  the  powder  room,  the  gunner's  mate  with  an  affiftatit  to  fill  and 

hand  powder  to  the  boys,  carriers    •      • 2 

In  the  cock>pit,  the  do&or  and  his  mate    »•••••••  z. 


\ 
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Here  it  may  not  be  amifs  to  remark,  that  the  people  (hould  be  quar- 
tered to  fight  neareft  to  where  they  are  ftationed  to  work  the  fhip  j 
that  is,  the  after  guard  on  the  quarter  ^eck,  the  waiters  in  the  waiH, 
forecaftle  men  that  are  neceffary  in  the  forecaftle,  &c.  The  quarter 
bill  and  difclpline  of  the  crew  fiiould  be  kept  from  diforder  as  long 
as  poffiblej  and  when  occafiorial  duty  requires  the  people  to  be  let  go 
from  their  quarters,  it  fliould  not  be  done  at  random,  but  with  judg- 
xnentj  fuch  as  will  fuit  the  occaiion,  from  the  mufketeers,  or  a  man,frioai 
^ach  great  gun,  &c,  where  they  can  be  bed  fpared. 

On  Preparing  for  Excrcife  or  Adlion. 

When  all  hands  arc'  called  to  quarters,  every^  xxma  (hould  bring  his 

Kr  hammock 
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hammock  well  lafhed  up,  and  flow  it  to  the  greateft  advantage  to  give 
ihelterfrom  fmall  arms  neareft  to  big' owp  quarters,  or  give  it  to  fcm^ 
of  his  meifmates  where  they  are  mod  wanted,  that  they  may  know 
readily  where  to  find  them  when  exercife  qr  a6tionis  over. 

When  the  hammocks  are  properly  ftowed,  (he  officers,  according  to 
their  fiations  and  duties,  are  to  fee  the  fhip  efFeftually  cleared  of  all 
incumbrances,  and  every  thing  prepared,  fo  that  nothing  may  be  want- 
ing that  is  neceffary  for  exercife  or  adion. 

The  lieutenants  or  mates,  with  the  gunner  on  the  gun  deck,  are  to 
get  all  the  hatches  laid,  except  that  where  the  powder  is  to  be  handed 
up ',  a  match  tub  half  filled  with  water,  and  four  matches  in  the  not- 
ches,  placed  as  near  mid  (hip  as  poffible  to  ferve  two  guns  and  their 
oppofitesj  alfo  fwabs  to  wet  the  decks,  to  prevent  the  fatal  confe- 
quences  that  may  attend  the  fcattered  and  blown  powder  from  the 
priming  of  the  guns  making  a  train  fore  and  aft,  which  has,  in  many 
in  (lances,  taken  fire  from  the  firing  of  the  guns,  and  done  great  da- 
mage. It  is  further  the.  duty  of  the  lieutenants  to  fee  that  the  captain 
of  each  gun  has  his  men,  powder-horn,  rope-fpongc,  rammer^  crows, 
handfpikes,  and  train  tackles,  all  ready  in  their  proper  places. 

The  boatfwain  muft  get  the  yards  flung,  the  topfail  Iheets  Copper- 
ed, and  marline  fpikes  ready  to  repair  the  flanding  or  running  rigging 
that  may  be  damaged. 

The  carpenters  are  to  get  the  pumps  rigged,  and  (hot  plugs,  with  all 
that  is  neceifary,  ready  in  their  proper  places,  to  fiop  leaks  and  repair 
damages. 

The  gunner,  when  preparing  for  action,  is  to  fee  that  the  charges  in 
the  guns  are  dry,  and  that  there  is  a  fufficient  quantity  of  wads,  and 
ihot  of  all  forts,  and  cartridges  ready  filled. 

The  marine  officers  are  to  fee  all  the  muiketeers  at  their  quar- 
ters, with  their  arms  and  ammunition  in  good  order  for  exercife  qr 
a^ion. 

Exercife  of  the  Great  Guns. 


1  Silence 

2  Call  loofe  your  guns 

3  Level  your  guns 

4  Take  out  your  torapions 

5  Run  out  your  gun& 

6  Prime 

7  Point  your  guns  | 


8  Fire 

9  Spunge  your  guns 

10  Load  with  cartridge 

1 1  Shot  your  guns 

1 2  Put;  in  your  tompions 

13  Houfe  your  gun§ 

14  Secure  your  guns. 


I.  Silence. 
At  this  word  every  one  is  to  ob ferve  a  filent  attention  to  the  officers* 

2,  Gaft  loofe  your  Guns. 

The  muzzle  lafhing  is  to  fee  taken  off  from  the  guns,  and,  being  coil- 
ed up  in  a  fmall  coinpafe,  is  to  be  made  faft  to  the  eye-bolt  above  the 
port,  the  lafliing-lackles  at  the  fame  time  to  be  caft  loofe,  and  the  mid- 
dle of  the  breaching  fcized  to  the  thimble  of  the  .pomillion.  The 
fpunge  10  be  taken  down,  and  with  the  croW,  handfpike,  &c.  laid  upoa 
the  deck  by  the  g»«^*  , 

X.  B*  •  Wbcu  QjSijj^ed  for  engaging  an  enemy,  the  feizing  withia 

.  the 
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the  clinch  of  the  breaching  is  to  be  cut,  that  the  gun  may  come  fuffi- 
ciently  within  board  for  loading,  and  that  the  force  of  the  recoil  may 
be  more  fpeot  before  it  ads  upon  the  breeching. 

3.  Level  your  Guns.  ^ 

The  breech  of  your  metal  is  to  be  raifed,  fo  as  to  admit  the  foot  of 
the  beds  being  placed  upon  the  axle-tree  of  the  carriage,  vritb  the 
quoin  upon  the  bed,  both  their  ends  being  even  one  with  the  other. 

N.  6<  When  levelled  for  firing,  the  bed  k  to  be  lafhedtothe  bolt 
which  fupports  the  inner  end  of  it,  that  it  may  not  be  thrown  out  of 
its  place  by  the  violence  of  the  gun's  motion,  when  hot  with  frequent 
difcharges. 

4.  Tafcc  out  your  Tompions. 

The  tompion  is  to  be  taken  out  of  the  gun*s  mouthy  and  left  hang* 
ing  by  its  laniard. 

5.  Run  out  your  Guns. 

With  the  tackles  hooked  to  the  upper  bolts  of  the  carriage,  the  gun 
is  to  be  bowfed  out  as  clofe  as  poHible,  without  the  aflillance  of  crows 
or  handfpikes;  taking  care  at  the  fame  time  to  keep  the  breeching 
clear  of  the  trucks,  by  hauling  it  through  the  rings ;  it  is  then  to  be 
bent  fo  as  to  run  clear  when  the  gun  is  fired.  When  the  gun  is  out, 
the  tackle-falls  are  to  be  laid  along-fide  the  carriages  in  neat  fakes, 
ihat  when  the  gun,  by  recoiling,  overhauls  them,  they  may  not  be  fub- 
jed  to  get  foul,  as  they  would  if  in  a  common  coil. 

6.  Prime. 

Take  off  the  apron  and  unftop  the  touch-holeythat  the  cartridge  may 
be  pierced  with  the  priming. wire,  and  the  touch-hole  filled  with  pow- 
der, the  pan  alfo  is  to  be  filled  -,  and  the  flat  fpace,  having^a  fcore 
through  it  at  the  end  of  the  pan,  is  to  be  covered,  and  this  part  of 
the  priming  is  to  be  bruifed  with  the  round  part  of  the  horn.  The 
apron  is  to  be  laid  over,  and  the  horn  put  up  out  of  danger  from  the 
flaih  of  the  priming. 

7.  Point  the  Guns. 

At  this  command  the  gi!in  is,  in  the  firft  place,  to  be  elevated  to  the 
height  of  the  obje6t,  by  means  of  the  fide  fights;  and  then  the  perfon 
pointing  is  to  direct  his  fire  by  the  upper  fight,  having  a  crow  on  one 
fide,  and  a  handfpike  on  the  other,  to  heave  the  gun  by  his  dire6tion 
till  he  catches  the  obje6t. 

N.  B.  The  men  who  heave  the  gun  for  pointing  are  to  ftand-be- 
tween'the  (hip's  fide  and  their  crows  or  handfpikes,  to  efcape  the  in- 
jury they  might  ©therwife  receive  from  their  being  flruck  againft  thera 
or  fplintcred  by  a  ihot;  and  the  man  who  attendft  the  captain  with  a 

R  r  2  niatch 
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match  is  to  bring  it  at  the  vord,  '*  Point  your  guns  5"  and,  kneeling 
upon  one  knee  opposite  the  train  truck  of  the  carriage,  and  atTuch  a 
didance  as  to  be  able  to  touch  the  priming,  is  to  turn  his  head  from  the 
gun,  and  keep  blo>^ing  gently  upop  the  lighted  match  to  keep  it  clear 
from  aihes.  And  as  the  miffing  of  an  enemy  in  adion,  by  negled  or 
want  of  coolnefs,  is  mod  inexcu fable.  It  is  particularly  recommended 
to  hafe  the  people  thoroughly  intruded  in  pointing  well,  and  taught 
to  know  the  inconveniences  of  not  talking  proper  means  to  bit  their 
mark ;  therefore  they  ihould  be  made  to  elevate  thmr  guna  to  thQ  Qt« 
mod  nicety,  and  then  to  point  with  the  fame  exa3nefa>  havvQg  caught 
the  objed  through  the  upper  figbt.    At  the  wordj 

8.  Fire, 

• 

The  match  is  inftantly  to  be  put  to  the  bruifed  part  6f  the  priming; 
and  when  the  gun  is  difcbarged^  the  touch- hole  is  to  be  doppod,  in 
order  to  fmother  any  fpark  of  fire  that  may  remain  in  the  chamber  of 
the  gun ;  and  the  man  who  fpunges  is  in)mediately  to  place  hUofelfhy 
the  muzzle  of  the  gun  in  readinefs,  when  at  the  next  wor^ 

9.  Spunge  your  Guns> 

The  fpunge  19  to  be  rammed  down  to  the  bottom  of  the  cbacober, 
and  then  twifled  round,  to  extinguiih  efieduaily  any  renuup^  ojf  fire; 
jtnd  when  drawn  out  to  be  ftruck  againd  the  putiideof  the  tnus^lei  to 
^ake  off  any  fparks  or  fcraps  of  the  cartridge  that  (oay  have  come  out 
with  it,  and  next  its  end  is  to  be  ihifted  ready  for  loading ;  and  while 
this  is  doing  the  man  appointed  to  provide  a  cartridge  is  to  go  to  the 
box,  and  by  the  time  the  fpunge  is  out  of  the  gun^  he  is  to  have  it 
ready;* and  at  the  word, 

10.  Load  with  Cartridge, 

The  cartridge  (with  the  bottom  end  firft,  feam  downwards,  and  a 
wad  after  it)  is  to  be  put  into  the  gun,  and  thruft  a  little  way  within 
the  mouth,  when  the  rammer  is  to  be  entered ;  the  cartridge  is  then  to 
lie  forcibly  rammed  down,  and  the  captain  at  the  fame  time  is  to  unftop 
the  touch-hole^  and  keep  his  priming-wire  in  the  touch- hole,  and,  feeling 
the  cartridge,  is  to  give  the  word  home,  when  the  rammer  is  to  be  drawn, 
and  not  before.  While  this  is  doing,  the  man  appointed  to  put  In  a  ihot 
is  h  provide  one,  or  two,  according  to  the  order  at  that  time,  ready  at  the 
muzzle,  with  a  wad  likcwife,  and  when  the  rammer  is  drawn,  at  the  word, 

II.  Shot  your  Guus, 

The  fhot  and  the  wad  upon  it  are  to  be  put  into  the  gun,  and  thmft 
a  little  way  down,  when  the  rammer  is  to  be  entered  as  before.  The 
fhot  and  wad  are  to  be  rammed  down  to  the  cartridge,  and  there  have 
a  couple  of  forcible  ftrokes,  when  the  rammer  is  to  be  drawn,  and  laid 
out  of  the  way  of  the  guns  and  tackles,  if  the  exercife  or  a^ion  is  con'* 
tinning,  but,  if  it  is  over,  the  fpunge  is  to  be  fecured  in  the  place  it  is 
at  all  tioaes  kept  in,  the  flopper  put  ia  the  louoh-hole>  and  the  apron 
put  tn, 

12.  Pot 
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12.  Put  in  your  Tompions. 
The  tomplon^  to  be  ppt  into  the  aiu2:zlQ  of  tbe  cannon. 

13.  Houfe  yoqr  Guns, 

The  feizlng  is  to  be  pyt  on  9gain  upon  tbQ  cltnobed  end  of  tbs 
breeching,  leaving  it  no  flicker  tha^  to  admit  of  tbe  guns  ^ing  boufed 
with  cafe.  The  quoin  is  to  be  tak^n  from  under  the  breech  of  the 
gun>  at94  tl^e  bed,  dill  riding  upon  the  bolt>  within  the  carriage,  thruft 
under,  till  the  foot  of  it  falls  off  the  axletree*  leaving  it  to  reft  upon 
the  end  which  projeds  out  from  the  foot.  Tbe  metal  is  to  be  let 
down  upon  this.  The  gun  is  to  be  placed  eia^ly  fquare,  and  the 
xnu?zl9  is  to  be  clofe  to  the  wood*  in  its  proper  place  lor  palling  the 
muiJjleUibiqga. 

14.  Secure  your  Guns. 

Tbe  muz^le-Ufhings  muft  be  firft  madefecure,  and  tben  with  one 
tacWe  (having  all  its  parts  equally  taut  with  the  breeching),  tbe  gun  is 
to  be  lafhed.  The  other  taqkle  is  to  be  bowfed  taqt,  and  by  itfelf  made' 
faft,  that  it  njay  be  ready  to  caft  off  for  lalhing  a  fecond  breeching. 

N.  B.  Care  muft  be  taken  to  hook  the  iirft  tackle  to  the  upper  bolt 
of  the  carriage,  that  it  may  not  othcrwife  obftruft  the  reeving  of^he 
fecond  breeching,  and  to  give  the  greater  length  to  the  end  part  of  the 
fall.  No  pains  muft  be  fpared  in  bowOng  tbe  la(hing  very  taut,  that 
the  guns  may  have  the  leaft  play  that  ispoflible,  as  their  being  loofit 
may  be  produ6tive  of  very  dangerous  coofequences.  The  quoin,  crow, 
andhandfpike,  are  to  be  put  under  the  gun,  the  powder  horn  hung  up 
io  its  place,  ^c. 

Being  engaged  at  any  time  when  there  is  a  large  fwcU,  a  rough  fta^, 
iq  fquaUy  weather,  &c.  as  the  flirp  may  be  liable  to  be  fuddenly  much 
heeled,  the  port  tacktc-fall  is  to  be  kept  clear,  and  (whenever  the 
working  of  the  gun  will  admit  of  it)  the  man  charged  with  that  office 
is  to  keep  it  in  his  hand;  at  the  fame  time  the  muzzle  lathing  is  to  be 
kept  faft  to  the  ring  of  the  port,  and  being  haukd  taut,  is  to  be  faften- 
cd  to  tbe  eye-bolt,  over  tbe  porthole,  fo  as  to  be  out  of  the  guns  way 
in,  firing,  in  order  to  haul  it  in  any  time  of  danger.  1 

This  precaution  ig  not  to  b^  omitted,  when  engaging  to  windward»^ 
anymore  than  when  to  leeward,  thofe  lituations  being  very  fubje^  to 
aher  at  too  (hort  a  warning. 

A  traiU'-tackle  is  always  to  be  made  ufe  of  with  the  lee-guns,  and  the 
n»en  ftationed  to  attend  it  are  to  be  very  careful  in  preventing  the  guns 
runsung  out  at  an  improper  time. 


THE  METHOD  OF  ATTACKING  OR  DEFEND.* 

INGASHIP. 

S  foon  as  the  Oil p  has  got  to  fea,  I  would  recommend  ta  \."i?«w^  "C^afe 
^  ^  firft  favourable  opportunity  tp  bave  a\\  \i%xx^^  c?Wi^  \o  ^\;v^^'^^'^'^ 
tif€  Q&cetB  in  their  i!ations  to  have  evexy  \\\\tvs  ma.^^  Y^^n^^^M  "^^^^^ 


A' 
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and  fit  fbr  a^ioo;  to  have  a  general  exercife  not  only  of  the  great 
gons  and  fmall  arms,  but  the  method  of  working  and  managhsg  the 
iliip,  to  take  advantage  of  the  openings  which  often  occur  in  attack- 
ing or  being  attacked  by  another  (ingle  (hip,  which  (hould  be  ftudied 
by  every  commander,  and  the  defigned  manoeuvres  fhonld  be  taught 
the  people  in  their  general  exercife,  that  they  may  know  how  to  a6t 
and  move  regularly  from  one  place  and  fide  Xo  the  other  as  occafion 
may  require,  without  confufion,  which  is  always  the  cafe>  when  the 
inlended  manoeuvres  are  not  made  known  to  the  people. 

For  thefe  reafons,  as  foon  as  pofiible,  it  ihonld  be  made  known  to 
them,  that  if  a  {hip  of  nearly  equal  force  fhould  bring  too  with  a  de« 
fign  to  fight,  it  was  intended  not  to  run  dire^ly  along  fide>  and  lie  too 
like  a  log  and  depend  upon  mere  battering  with  one  fide  only, 
or  upon  the  fiem  chafe  guns,  fiegin  the  attack  upon  the  weather 
quarter,  (hooting  the  ihip  up  in  the  wind,  with  the  helm  a-lee,  till 
the  after  lee  gtin,  with  which  you  fliould  begin,  can  be  brought  to  bear 
upon  the  enemy's  fiern,  then  fire  the  lee  broadfide.  Immediately 
boxhaul  the  fhip  round  on  her  heel,  fo  as  to  bring  the  wind  fo  far  aft, 
that  the  (hip  may  be  fieered  clofe  under  the  enemy's  fiern,  giving 
particular  orders  to  begin  with  the  foremofi  gun  to  rake  them  right 
fore  and  aft,  as  they  pafs  in  that  line  of  diredion,  all  aiming  and  firing 
to  break  the  neck  and  cheeks  of  the  rudder's  head,  the  tiller  ropes, 
blocks,  drc.  fo  as  if  poffible  to  defiroy  the  fieering  tackle,  which  de. 
fign,  if  it  proves  fuccefsful,  takes  the  management  of  their  (hip  from 
them,  fo  that  (he  mufi  lie  helplefs  for  a  time  in  fpite  of  their  endea- 
vours. 

When  fhe  aftermod  gun  is  fired,  put  the  helm  hard  a  weather  to 
bring  the  (hip  to  the  wind  on  the  other  tack,  to  keep  clear  of  their  lee 
broadfide,  and  a6t  according  to  their  motions,  and  the  experience  of 
the  efFe6t  your  attack  has  had  upon  them.  If  they  continue  to  lie  too, 
either  renew  the  attack  again  in  the  fame  manner  as  foon  as  the  (liip 
will  fetch  the  weather  quarter  again,  or  make  fail  otf  to  cfcape,  if  it 
is  found  that  the  great  inequality  of  their  fuperior  force  admits  of  no 
poHTible  chance  of  conquering  them.  And  although  this  manoeuvre 
may  not  have  given  this  advantage  (which  in  my  opinion  ought  al- 
ways to  be  atteniipted,  and  not  to  fubmit  tamely  although  a  (hip  is^ 
doubly  the  force)  yet  the  power  of  th^ir  broadfides  may  be  chiefiy 
avoided  by  it. 

But  when  the  inequality  of  force  is  not  fo  great  but  there  is  a  pof- 
fibility  of  conquering,  and  if  the  fuccefs  of  the  fi rft  attack  is  perceived 
to  oblige  the  enemy  to  continue  lying  too  in  order  to  repair  the  damage 
done  their  rudder  or  tiller,  &c.  then  the  blow  (hould  be  followed,  by 
renewing  the  attack  again  with  all  poflible  expedition,  in  the  fame 
manner,'  which  chives  the  opening  not  only  to  fire  the  whole  round  of 
great  gan«  to  advantage,  but  alfo  to  the  marines  and  topmen  to  fire 
their  Anall  arms  at  the  fame  time  to  great  advantage,  fo  as  to  do  the 
moft  execution  pofTiblc,  by  firing  and  raking  them  fore  and  aft  through 
their  moft  open  and  tender  part,  the  (lern,  with  the  lealt  rilk  poflible 
from  the  enemy's  guns,  and  therefore  gives  the  greatcft  poflible  chance 
to  make  an  eafy  conqueft,  efpecially  if  fo  lucky  as  to  deftroy  and  pre- 
vent the  recovery  of  their  fleering.  A  fliip  of  much  fuperior  force 
may  be  brought  to  fuch  a  diftreffed  condition,  as  to  be  obliged  to  make 
a  fubmiflion  for  want  of  the  helm  to  command  her,  therefore  when 
an  opportunity  offers  in  fighting  this  fhould  be  always  aimjd  au 
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But  fuppofc  the  enemy  laid  too  as  above  mentioned,  find  themfclves 
not  much  hurt  by  this  manceuvre,  and  that  you  have  not  fucceeded  in 
deliroying  their  fteeriilg,  and  therefore  )0u  mayexpe^  that  they  will 
immediutely  tack  or  wear  fliip,  and  (land  after  you,  depending  upon 
their  (up-^rior  failing  and  force,  (hall  run  up  along  your  iee  fide,  ex- 
pecting, by  making  a  general  difcharge  of  their  fmall  arms  and  great 
guns  on  your  deck,  which  lies  open  to  them  by  the  (hip's  heeling  tci 
deftroy  your  pe6ple,  and  to  make  you  fubmit :  when  this  is  likely  tci 
be  their  defign,  orders  (hould  be  given  to  your  people,  to  keep  them- 
felves  as  clofe  under  (belter  as  poffiblc  from  their  fmall  (hot  until  their 
general  difcharge  is  over;  then  if  the  (hip  is  found  not  fo  difabled, 
but  that  the  topfails  can  be  thrown  aback,  make  a  general  difcharf^e 
from  the  lee  fide  of  the  great  guns,  loaded  with  round  (hot  only,  poini- 
•d  to  the  weather  fide  of  the  enemy's  bottom  amid(hips,  to  one  point 
at  the  water  edge,  and  boxhaul  ihfe  Ihip  to  rmi  clofe  under  their  flern, 
aiming  at  raking  and  deflroying  their  fleering  with  the  other  broad- 
fide  3  then  (land  o(F  on  the  other  tack,  and  ad  according  to  circum- 
fiances  and  the  condition  you  find  yourfelf  in  compared  with  the  ap- 
pearance of  the  enemy  and  their  motions,  who  may  be  obliged  to  coti- 
tinue  on  the  other  tack  to  repair  damages. 

But  when  the  enemy's  fhip  of  force  rtiakes  only  a  running  fight,  and 
you  have  the  advantage  of  failing  fader,  the  moll  fure  and  likely  me- 
thod to  make  an  eafy  conqueft,  is  to  run  clofe  up,  and  fl)oot  or  iheer 
your  fliip  acrofs  their  ftern  each  way,  making  a  general  difcharge  of  ail 
your  force,  aiming  with  the  great  guns  at  the  rudder  he:»d  and  Peer- 
ing tackling;  and  you  will  have  this  advantage,  that  if  the  (hot  mifs 
the  rudder  bead  by  raking  the  (hip  fore  and  aft  through  the  liarn,  thej 
may  do  the  greateft  execution  polTible  to  diflrefs  the  enemy,  fo  as  to 
make  ^  fubmiflion.  On  this  occafion,  when  it  blows  frefh,  and  you 
arc  obliged  to  carry  a  prefling  fail  large  or  before  the  wind,  to  make 
the  great  guns  as  ready  as  poffible,  and  prevent  their  being  fired  too 
low,  all  their  breeches  (hould  be  laid  quite  down  in  the  carriage,  and 
if  your  (hip  is  crank  the  yards  (hould  be  braced  fo  as  to  Oliver  the  fails 
at  the  time  each  broadfide  is  fired.  In  all  thefe  manoeuvres,  where 
the  whole  round  of  great  guns  are  defigned  to  be  fired,  two  or  more 
men  ought  always  to  be  left  {oload  each  gim  again  when  fired  on  one 
fide,  whilfl  the  others  move  over  again  to  fire  the  oppofite,  that  neither, 
fide  may  be  left  unguarded. 

Thefe  or  any  other  manoeuvres  may  be  taught  the  people,  by  heav- 
ing a  tight  empty  beef  ca(k  over-hoard,  and  making  it  the  objed  of 
attack.  Nor  would  1  advife  to  fpare  a  little  powder  on  thefe  occafions, 
as  a  little  expended  in  exercife  may  fave  a  great  deal  fired  to  no  pur- 
pofe  in  a6tion.  Two  {hips  failing  in  company  afford  an  excellent  op- 
portunity of  exercifing  manoeuvres. 

Note.  At  the  end  of  this  work  are  given  two  Tables;  one  (hewing 
the  proportion  of  powder  for  fea  guns,  the  other  the  number  of  fliot 
cootaiaed  in  dij^erent  fized  grapes. 


$•  I » ■■■■ 
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SIJDDEN  diftrefs  of  (liips  has  often  (truck   their  crews  with  fuch 
panics,'  as  to  occafion  them,  in  many  ioftanccs,  to  take  the  worft 
iiiUcad  9f  the  bed  means  or  methods  for  their  fafety  or  hi^v^^.    \\.  ^^^ 
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mA,  tberefore^  t  (ruft,  be  otiacoq}tabte  to  endeavour  (6  point  out  eyery 
thing  that  roaj  be  of  fervice  on  thefe  melancholy  occafions,  as  far  as 
circumflanees  and  fituations  can  be  conceived  to  happen. 

When  a  ibip  proves  weak  and  works  the  oakum  oat,  fo  as  to  make 
c!angeroos  leaks  between  wind  and  water,  it  has  been  frequently  prac. 
tifed  to  nail  iheet  lead  -upon  the  Teams,  which  is  fulne6t  to  break  by  the 
ibip*s  working.  Leather  or  canvafs  nailed  on  flack,  with  oakudi 
under,  will  anfwer  the  purpofe  much  better.  In  Cafes  where  ihips 
have  worked  their  frames  loofe,  it  has  been  frequently  pfadifed  witb 
fuccefd^  to  take  feverat  turns  of  a  hawfer  or  cable  round  them,  and  to 
Iveave  thefe  turns  well  taut,  to  pi  event  foundering. 

Should  a  dangerous  leak  fuddenly  break  out,  as  foon  as  the  pumps 
are  manned  and  fet  to  work,  the  urmod  endeavours  (hould  be  imme- 
diately ufed,  and  all  poflible  means  tried,  to  tind  out  and  flop  the 
leak,  before  the  people  become  exhauHed  by  continual  pumping  s 
when  difcovered,  I  would  recommend  fethering^  for  a  defcription  <x 
which  fee  page  305  of  this  work. 

Ta  rrccver  ana  get  a  Ship  upright  from  bdng  overftt  or  laid  on  ier  ^iie  at 

Sea, 
This  is  certainly  a  taik  that  deferves  the  utmod  attention.  If 
l^ronnd  is  to  be  reached  by  any  means,  the  lee  anchor  or  anchors 
fiiould  be  immediately  let  go,  in  order  to  bring  the  wind  upon  that 
bow  that  is  laid  down  -y  that  the  wind  may  ad  upon  the  mafls  and 
fails,  which  may  be  fet  fo  as  to  bring  the  fhip  upright  again*  But  ill 
deep  water,  where  anchors  can  be  of  no  fervice,  it  is  recommended, 
if  a  towline,  hawfer,  or  cable  end  can  be  readily  come  at,  and  if  the 
driver  boom,  hencoops,  or  any  other  bulky  things  can  l>e  ilungby  the 
julddle  with  ropes,  and  made  fad  to  it,  that  they  be  veered  away  with 
a  long  fcope  over  the  lee-quarter,  to  make  fuch  great  Hop-waters  as 
to  make  the  ihip  we^r,  and  bring  the  wind  on  the  quarter  that  is 
down,  that  the  fhip  may  be  brought  to,  on  the  other  tack,  and  the 
fails  trimmed,  fo  as  to  get  her  uprigkt  again  without  cutting  away  the 
malls,  which  nothing  can  juftify  but  the  utmofl  neceffity,  to  fave  a 
ihip  from  foundering,  becaufe  of  the  great  didrefs  it  brings  her  under 
for  want  of  her  mafts,  efpecially  her  lower  mafts,  when  (he  has  a  long 
run  to  her  deligned  pert,  or  to  a  place  where  fhe  can  get  this  great 
damage  repaired. 

Tq  make  a  Ship  nvear  andfieer  that  has  loft  her  Torewiaft. 

THIS  may  be  done  by  veering  a  hawfer  or  cable  end  over  the  lee 
quarter,  but  without  any  ftop  waters,  only  the  nun  buoy  or  any  fpare 
fpars  la  (bed  along  it  to  buoy  it  from  taking  the  ground,  in  cafe  of 
coming  iuto  fhoal  water  with  little  wind.  This  will  a6t  with  great 
power  with  the  helm,  to  make  the  (hip  wear  and  fleer  at  pleafure. 
And  a  fpare  yard  or  boom  may  be  rigged  out  abaft  tke  mizen  fhrouds 
to  guy  the  cable  to  leeward  in  proportion  to  the  fliip's  griping  j  and 
when  failing  before  the  wind  to  fecure  it  over  the  middle  of  the  flern, 
will  prevent  the  fliip  broaching  too  again  11  the  helm  both  ways. 

On  Steering  a  Ship  flat  haf  left  her  Rudder, 
I  would  propofe  on  this-  occafion  a  hawfer  or  cable  end  with  the 
nun  buoys,  fpare  fpars,  &c.  lafhed  along  it,  to  buoy  it  up,  in  cafe  of 

coming 
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coming  into  fhoal  water,  and  a  boom  rigged  out  on  each  fide,  clofe- 
aft  athwart  the  ftern,  with  a  block  on  each  at  equal  dillances,  as  far 
as  they  can  be  fupported  from  the  ftern,  and  a  block  on  the  rail  or 
gunnel  exadlyt  oppofite  the  middle  of  the  wheel  barrel,  where  the 
•fleering  rope,  marked  with  a  rope  yarn  in  the  middle,  is  to  be  taken  with 
three  or  five  turns  round  the  wheel,  when  the  midihip  fpoke  and  the 
mark  on  the  rope  are  right  up  ;  then  the  two  ends  to  be  paifed  acrofs 
from  the  under  part  of  the  wheel,  and  reeved  through  the  blocks  on 
each  fide,  and  made  faft  to  the  hawfcr  or  (iable  that  is  towed  a-ftcrn 
exa6tly  amidihips,  and  as  tight  as  it  can  well  be  to  go  clear  of  the 
ftern  5  and  then  veer  and  heave  freely  from  fide  to  fide,  as  the  (leering 
of  the  Ihip,  with  the  trimming  of  the  fails  on  this  occafion,  may  re- 
quire. 

fSee  the  Plate  and  defcription  of  Captain  Peckenham's  Makelhift 
Eudder,  publiihed  in  the  7th  volume  of  the  Tranfadiuns  of  the  So- 
ciety of  Arts,  Manufadures  and  Commerce,  which  is  earneftly  recoiii* 
mended  to  the  attention  of  all  Commanders  ]      , 

'0/7  preferring  Boats  from  foundering  luhen  Sfyips  founder, 

STilNG  any  tnaft,  yard,  or  fpar,  the  longer  the  better,  by  each  end, 
the  bight  of  the  fpan  to  be  twice  the  length  of  theJ^oom  ;  bend  the 
boat  rope  exadtly  in  the  middle  of  the  bight  of  the  fpan,  which  need 
not  be  above  10  fathom  long  :  let  your  boat  drive  end  on  under  the 
lee  of  this  boom,  which  will  break  off  the  violence  of  the  fea  from 
her. 

Oft  afhip  being  near  a  dangerous  Lee-fhore, 

TO  keep  a  fhip  off  a  dangerous  lee-lhore,  every  effort  of  mind  and 
body  fhould  be  exerted,  as  being  the  only  chance  to  fave  the  lives  of 
the  crew  and  property  on  board.  Carrying  fach  fail  as  will  give  her 
good  way  through  the  water  upon  a  wind,  as  long  as  (he  will  carry  it, 
is  certainly  the  bed  method  to  efFe6t  this  purpofe  j  it  is  alfo  advifable 
to  reduce  all  tophamper  that  holds  wind  as  much  as  poflible;  for  if  the 
fliore  proves  fo  deep,  or  the  bottom  fo  rocky,  as  not  to  afford  fafc  an- 
chorage, their  fafety  may  depend  entirely  on  carrying  fail. 

Suppofe  in  this  fituation  it  is  found  that  the  fhip  will  not  clear  ' 
the  Ihore  on  either  tack,  and  after  the  utmofl  endeavours  flieas  per. 
ceived  to  lofe  ground;  but  as  there  is  no  anchorage,  there  is  noother 
/  means  but  to  continue  turning  to  the  lafl,  as  the  wind  may  abate,  or 
may  vary  or  change  in  your  favour,  even  when  you  think  it  is  the  laft 
tack  you  can  poffibly  make  before  you  mufl  inevitably  go  on  Qiore. 

But  when  it  happens  that  there  is  clear  anchoring  ground  at  a  good 
diflance  from  thefhore,  and  failing  proves  inefFe6lual  to  keep  clear  of  it, 
then  the  chief  dependence  mufl  be  upon  the  ground  tackle  applied  to 
the  befl  advantage. 

Suppofe  then  the  fliip  to  be  properly  prepared,  and  to  have  let  go 
a  kedge  anchor  and  tow-line  bent  like  a  buoy-rope  to  the  crown  of  the 
ftream-anchor,  and  the  inner  end  of  the  ftream-cable  bent  to  the  crown 
of  the  beft  bower  or  fheet-anchor,  with  a  long  fcope  of  cable  to  make 
the  fliip  ride  fafe  and  eafy  :  where  it  is  known,  or  found  by  founding 
with  the  lead  armed  with  tallow,  that  the  ground  is  foul,  then  no 
more  cable  fhould  be  veered  out  than  neceffity  requires  to  bring  the 
fbip  up,  to  ride  with  as  fhbrt  a  fcope  as  pofBble,  becaufe  the  cable  is 
liable  to  be  cut  or  chafed  3  if  that  happens  there  is  then  the  more  room 
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aflern,  and  a  better  chance  for  a  fecond  of  third  anchor,  trying  to  the 
lail  moment  all  poffible  means  to  keep  the  (hip  from  the  ihore. 

Where  the  water  is  To  deep  that  the  anchoring  ground  lies  bat  a 
little  more  than  a  cable's  length  from  the  fliore>  then  all  the  anchors 
ihould  be  let  go  to  the  bed  advantage.    To  pat  this  difficult  perform- 
ance in  pradice,  I  would  recommend  to  get  the  fquare  fails  handed 
with  all  poffible  difpatch^  but  to  keep  the  fore  topmail,  main,  and 
mizen  ftay-faib  fet,  the  yards  braced  full,  and  the  helm  put  hard  a  wea- 
ther to  keep  headway  upon  the  (hip,  (hooting  her  along  the  fhore  as 
much  as  poflible  till  all  the  anchors  are  let  go',  beginning  with  the  wea- 
therm'oil  anchor,  or  that  which  has  the  cable  in  the  weathcrmoft  haufe ' 
'hole,  and  fo  on  with  the  next  weathermoft  anchor,  paying  oat  the  ca» 
bles  as  faft  as  poflible,  that  the  (hip  may  keep  (hooting  a  head  till  all 
the  anchors  are  let  go.     And  when   the  neceflity  of  the  fituation  re- 
quires it,  no  heiitation  (hould  be  made,  immediately  to  cut  away  all  the 
niads>  except  the  foremaft  and  the  bowfprit  ,'the  fore  topmaft  day-feil 
being  made  to  hoiil  to  the  fore  maf^head)  which  will  not  only  make  tbe 
{hip  ride  with  lefs  ftrain  upon  the  anchors  and  cables  j  but  if  they  give 
way  (he  will  be  the  better  prepared,  when  neceffity  requires  it  to  be 
donO;  a*  the  laft  refuge,  to  run  and  lay  the  (hip  on  (bore  to  thebeft 
advantage,  in  order  to  lave  all  the  lives  and  property  that  is  poflible  to 
be  favcd,  rather  than  let  the  (liip  founder,  or  ftrike  the  ground  at  an 
anchor  by  the  tide  falling,  &c.  which  affords  no  chance  of  faying  either 
lives  or  property. 

On  Ships  being  forced  on  a  dangeroui  Lee  Sbon* 

SITUATIONS,  circumftances,  times  and  places  are  io  different  and 
various,  that  to  give  advice  on  this  dreadful  occaiion  is  difficult.  The 
bed  management  on  a  gradual  rifTng  (bore,  in  a  tid-(way,  is  to  ufc  all 
poffible  means  to  keep  the  (hip  from  going  on  (hore  till  after  high  wa- 
ter, and  the  main  and  mizen-raaft  being  (irft  cut  away,  then  to  run 
right  before  the  wind  and  waves  with  all  the  canvafs  that  poflibly 
can  be  fet,  end  on  upon  the  (hore,  to  make  the  (hip  free  herfelf  the 
wore,  and  to  run  the  higher  and  fafter  upon  the  ground,  fo  that  by  tbe 
advantage  of  the  tide  falling,  (he  may  foon  be  fet  fo  faft  as  to  be  out  of 
the  power  of  the,  waves  to  hurt  her  much.  By  this  managtmentj  in 
roy  opinion,  not  cnly  all  the  lives,  but  the  (hip  and  cargo  may  be  often 
faved,  which  would  be  all  loft  by  letting  her  goat  random  with  a 
flowing  tide.  1  or  it  mud  be  confidered,  that  a  (hip  going  on  (liore  in 
a  tide(way  upon  a  ilood  will  continue  beating  as  long  as  the  tide  flows 
,nnd  until  it  falls  >  and  if  (lie  lies  broadfide  to  the  waves,  they  will  hav« 
about  three  timt:s  more  power  on  her  than  when  they  laid  end  on  to 
them  ;  and  a  (hip  will  bear  but  little  beating  cri'h^r  broadfidc,  in  pro- 
portion to  what  (he  will  bear  upon  her  b' ttom;?^ 

Notwith (landing  a  (hip  may  be  thus  fuccefsfuJly  run  and  fet  faft  tipon 
a  (here,  with  little  damage  to  her  hull,  and  no  danger  to  b«f  apprehended 
till  towards  high  water  next  tide,  if  the  ftorm  continue  fo  long,  yet  peo- 
ple too  often  let  their  ftars  overcome  their  reafon,  and,  being  in  too 
great  hurry  to  quit  the  (liip,  and  attempting  to  get  on  (hore  through 
the  waves,  may  often  lofe  their  lives;  when  if  they  wait  till  low  water 
they  might  get  on  (hore  wivh  little  or  no  rifque ;  and  where  the  rife 
and  fall  of  the  tide  is  great  the  (hip  may  came  quite  dry  at  low 
water:  therefore,  the  people  (liould  be  reftrained  from  going  on 
Aotc  with  the  boats  till  towards  low  water  j  and  when  got  f  fe  on 
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ihorc^  ifc  may  be  abfolutely  BecefTary,  in  order  to  prefervc  the  boats,  to 
haul  them  above  high  water  mark,  where  they  may  be  tamed  bottom 
up,  and  made  a  place  of  (belter  when  there  is  no  otfcer  to  be  had,  and  be 
ilill  ready  to  go  to  the  (hip,  if  the  weather  permits  and  occafion  requires* 
Different  Uiores  require  difterem  management  on  this  dceadfal  occa- 
fion.  And  where  the  (hore  is  nothing  but  hard  rocks  fleep  to,  and 
under  wat6r,  and  high  cliffs  above  water,  which  are  impoffiblc  to  be 
.climbed  up,  in  this  iitoation no  fail  can  be  of  anyfcrvice,  therefore  all 
the  mafl^  ihould  be  cut  away,  and  fkfety  then  depends  entirely  on  th« 
ground  tackle  being  ufed  to  the  heft  advantage  -,  and  if  the  (hip  drives  - 
till  ftkn  comes  near  the  high  cliffs,  it  is  well  known  tkey  make  both  the. 
wiivdand  waves  rebcvund  from  them  to'fome  diftance,  where  if  the 
ground  tackle  happen  to  hold,  it  may  give  the  fhip  a  chance  to  ride. 

On  faving  Lives  from  a  Ship  loft  on  a  Lee  Shore. 

TO  aid  and  affift  in  (aving  the  lives  of  people  from  (hips  that  are 
forced  on  a  dangerous  lee  (hore,  muft  be  allowed  to  be  one  of  the 
greateft  a6ts  of  humanity.     Time,  circumftances,  and  fituations  arefo 
various,  that  it  b  very  difficult  to  write  what  may  be  to  the  purpofe  on 
this  melancholy  occafion.     Succefs  in  many  (ituations  may  depend 
greatly  on  affidance  from  people  on  fhore  5  but  as  (hat  is  i>ncertaia  and 
cannot  be  expected  in  the  night,  or  in  defert  places,  or  where  a  cur- 
rent or  tide  runs  fo  ftrong  between  the  tide  and  the  Ihoreas  to  prevent 
booms,  mafts,  yards.  &c.  with  ropes  raadefaft  to  them  from  being  veer- 
ed on  ihore,  in  this  cafe  the  utmoft  endeavours  iliould  be  ufed  on  board, 
and  every  method  tried  to  convey  the  people  on  Ihore.     Let  the  expe- 
riment of  a  Flying  Storm  Kite  be  made,  that  may  by  the  force  of  the 
wind  carry  an  iron  creeper  or  grapling  made  faft  to  the  end  of  a  rope . 
from  the  wreck  to  the  ihore,  by  which  accefs  may  be  got  to  the  (hore 
when  prevented  by  the  tide,  current,  or  returning  waves.     I  would 
propofe  tbefe.  kites  to  be  fuch  as  may  be  eafily  and  readily  made  on 
board  any  wrecked  vcifel,  and  to  confift  only  of  two  (lips  of  thin  deal 
board,  about  three  inches  broad,  the  long  piece  to  be  7,  8,  or  9  feet 
long,  according  to  the  weight  of  the  creeper,  grapling,  or  boat's  anchor, 
and  ti>e  rope  defigoed  to  be  fent  on  fhore  and  the  crofs  piece  about 
half  the  length  of  the  long  piece,  to  be  nailed  about  a  third  from  the 
top  that  forms  the  kite,  to  be  fpanned  with  log  or  leadline  from  the 
four  ends  of  the   boards,  and  covered  with  a  piece  of  light  fail,  and 
flung  from  the  four  ends  of  the  boards,  and  ftrengtheped  with  a  ipan 
in  the  middle  to  the  lower  part  of  the  crofs  board,  where  the  kite  rope 
is  to  be  feized,  and  at  the  lower  end  of  the  kite  a  rope  2,  3,  or  4  fa- 
thoms long  is  to  be  bent  to  the  grapling,  creeper,  or  boat's  anchor,  to 
anfwer  the  purpofe  of  the  kite's  tail.     Then  it  may  be  alked,  how  the 
kite  may  be  made  to  fall  folow  that  the  anchor,  &c.  may  take  hold  of 
the  ground,  if  neceffify  requires  this  immediately  to  be  dojie?     Let 
the  kite  rope  run  loofe  for  a  time,  and  the  weight  of  the  any^or,  rope, 
&c.  will  immediately  make  it  fall  upon  the  ground  ;  and, to  the  kite 
line  a  larger  rope  may  be  hauled  on  ftiore  by  the  inhabitants,  and  fixed 
fo  that  not  only  lives  but  property  may  be  favcd  by  it. 

But  in  order  to  get  a  grapling  on  fliore  another  experiment  might  be 
made,  viz.  to  (hoot  it  with  a  rope  bent  to  it  laflied  along  the  outer  end 
of  a  bandfpike;  made  round  jud  to  fit  the  bore  of  a  great  gun^  and  Ijgpg 
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enough  to  reach  from  the  ring  of  the  grapling  to  the  wad  next  ths 
powder  ;  the  gun  elevated  to  its  higheft  range. 

Let  it  now  be  fuppofed  (hat  a  rope  is  got  from  the  wreck  to  the  (hore» 
and  fecured  as  well  as  podible,  till  fomebody  can  be  got  on  (bore  by  it 
tofecure  v  better.  Make  a  bowling  knot  in  the  tail  of  the  ftr^p  of  a 
iingle  block  ;  then  reeve  the  fhore  rope  through  the  block,  and  to 
that  part  of  the  wreck  where  it  may  lead  and  be  hauled  taut  to  the 
greateft  advantage  to  fupport  the  block,  travelling  upon  it  from  the 
wreck  to  the  fhore  in  the  fured  and  bed  manner  poffible  ;  and'if  the 
wreck  have  any  lower  mads  landing,  the  (bore  rope  leading  over  the 
'  main-ma(t  head  would  motl  likely  anfwer  the  purpofe  heft,  and  the  top 
afford  a  convenient  place  to  get  fixed  in>  and  go  from,  m  the  machine 
to  the  fhore. 

But  the  facility  or  difficulty  attending  the  execution  of  thefe  means, 
are  in  proportion  to  the  height  and  diftance  of  the  fhore  from  the 
wreck  -,  if  the  fhore  be  low  and  near  the  wreck,  the  fhore  rope  may  be 
made  to  lead  the  machine  upon  it,  with  an  eafy  afcent  from  the 
wreck  to  the  fhore,  with  a  man  or  two  in  it,  without  much  flrain  either 
to  the  rope,  or  grapling  on  fhore  ;  when  this  is  likely  to  be  the  cafe,  a 
line  fhould  be  made  fafl  to  the  rhachine  to  haul  it  to  the  wreck  again ; 
by  which  means  it  may  happen  that  a  fhipwrecked  crew  may  foon  get 
en  fhore  with  eafe  and  fafety. 

But  when  the  fhore  happens  to  be  at  a*  great  difbince  and  higher 
than  any  part  of  the  wreck,  this  experiment  will  ot  courfe  be  attended 
A\'ith  more  difficulty.  In  order,  therefore,  to  eafe  the  flrain  on  the 
fliore  rope  and  grapling,  fix  a  fmall  fail  to  the  machine,  fuch  as  a  ham- 
mock or  two,  &c  this,  fet  2sa  fail  upon  the  machine  that  is  to  run 
right  before  the  wind  in  a  florm,  will  certainly  help  greatly  to  lift  and 
lefTen  the  flrain  of  the  machine  on  the  fhore  rope,  and  force  it  forward 
with  great  power  towards  the  fhore.  A  man  or  two  got  on  fhore  by 
thefe  means  may  greatly  contribute,  by  making  things  fecure  on  fhore, 
to  the  faving  the  whole  crew,  brfore  the  fhip  goes  to  pieces. 

But  fuppofing  ihe  fhip  to  be  wrecked  where  there  is  neiiber  tide  nor 
current  to  prevent  any  thing  that  will  float  being  drove  on  fhore  by 
the  waves  5  in  this  cafe  a  towliue,  or  any  fuitable  rope  with  a  hauling 
11  lie,  may  be  made  fafl  about  the  middle  of  a  fpar,  and  veered  away  on 
iliore  as  far  as  it  will  go;  and  if  it  happens  to  be  an  uneven  rocky  ilhore, 
it  may  chance  to  fix  itfelf  fafl  amongll  the  rocks.  But  if  it  be  a  fandy 
or  gravelly  fhore,  then  no  fuch  chance  can  be  expedled  y  it  will  then 
require  fome  people  on  fhore  to  haul  it  up,  and  put  it  under  the  fand 
or  gravel,  with  its  broadfide  to  the  wreck,  to  make  it  bear  the  flrain 
that  is  necelTary  for  the  rope  to  be  tight  enough  for  the  machine  to 
travel  upon  from  the  wreck  to  the  fhore. 

Before  concluding  this  article  we  fliall  give  a  defcription  of  the  Ma- 
rine Spencer,  prefented  to  the  Royal  Humane  Society  of  London  by 
Mr.  Knight  Spencer,  and  communicated  to  me,  together  with  the 
Refufcitative  Procefs,  by  Dr.  Hawes,  Treafurer  to  the  above  Society, 
conceiving  they  may  be  of  infinite  ufe  in  many  inftances. 

The  Marine  Spencer  is  a  girdle  of  a  diameter  to  fit  the  body,  fix 
inches  broad,  compofcd  ot  about  800  old  tavern  corks  flrung  upon  a 
flrong  twine,  well  lalhcd  together,  covered  With  canvafs  and  painctd  in 
oil,  fo  as  ton^ke  it  water-proof.  Two  tapes  or  cords,  about  two  feet 
long,  mull  be  fafleued  to  the  back  of  the  giroie,  with  loops  at  the  ends. 

Another 
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Another  tape  or  cord,  about  three  feet  long,  in  the  middle  of  which  m 
few  corks  are  (Irung  covered  with  cianvafs,  and  painted  as  above,  ronft 
alfo  be  fattened  to  the  back  of  the  girdle.  Two  pins  of  hard  wood, 
three  inches  long  and  half  an  inch  diameter,  mull  be  fattened  to  the 
front  of  the  girdle,  one  to  the  upper,  the  other  to  the  lower  part.  When 
the  Marine  Spencer  is  to  be  uled,  flide  it  from  the  feet  clofc  up  under 
the  arms }  bring  the  two  tapes  or  cords  one  over  each  flioulder,  and 
fatten  them  by  the  loops  to  the  pin  on  the  upper  part  of  the  front  of  the 
girdle  ;  bring  the  other  tapQ  or  cord  between  the  legs,  and  fatten  it  to 
the  other  pin. 

A  perfon  thus  equipped,  though  unacquainted  with  fwimming,  may 
fafely  trutt  himfelf  to  the  waves  5  for  he  will  float  head  and  (boulders 
above  the  water  in  any  ttorm,  and  by  paddling  with  his  bands  may 
cafily  gain  the  fliore. 

A  Marine  Spencer  conftru6ted  as  abqve,  and  covered  with  ftrong 
canvafe  unpainted,  will  have  nearly  the  fame  buoyancy,  though  more 
liable  to  damage  from  the  ette6ls  of  fea  water.* 

We  further  add  the  Refufcitative  Procefs,  wittiing  to  contribute  all 
in  our  power  to  the  benefit  of  our  feafariog  brethren. 

*  There  is  now  in  vogue  a  Leather  Girdle,  which,  when  filled  with  air,  they  havcgivem 
the  name  of  Life  Prcferver. 


Direftlons  for  the  Reftoration  of  the  Drowned,  thofe  fuP. 
pende4  by    the  Cord,   intenfe   Cold,    or  tremendous 

Lightning:. 

I.  /CONVEY  carefully  the  body,  with  the  head  raifed,  and  feni  to 
\^  the  neareft^Ti'^dical  afliftant. 

2.  Strip,  dry  the  body,  clean  the  mouth  and  nofirils. 

3.  Young  children  to  be  put  between  two  pcrfons  ina  warm  bed. 

4.  An  adult — Lay  the  unfortunate  perfon  en  a  bed,  and  in  cold  wea- 
ther near  the  fire.  In  fummer  expofe  the  body  to  the  rays  of  the  fun, 
and  air  (hould  be  freely  admitted. 

5.  The  body  to  be  gently  rubbed  with  flannel  fprinkled  with  fpirit«, 
flour  of  muttard,  &c.  fait  never  to  be  employed  ;  alfo  a  heated  ivarm' 
ing  pan,  properly  covereJ,  may  be  lightly  moved  over  the  back  and 
fpine. 

6.  To  reflore  Breathing. — Introduce  the  pip^  of  a  bellows  (when  no 
apparatus  is  at  hand)  into  one  nottrilj  the  other  and  the  mouth  being 
clofed,  hijiaie  the  lungs,  till  the  breatt  be  a  little  raifed  j  the  month  and 
nottrils  mutt  then  be  let  free.  This  procefs  to  be  repeated  till  the  re- 
turn of  life. 

7.  The  breatt  to  be  fomented  with  hot  fpirits  ;  warm  bricks  or  tiles 
covered,  &c.  to  be  applied  to  the  foles  of  the  feet  and  palms  of  th» 
hand.Q. 

8.  Tobacco  fmoke  is  to  be  thrown  gently  into  the  fundament  with 
a  proper  inttrimient,  or  the  bowl  of  a  pipe  covered,  fo  as  to  defend  the 
moufh  of  the  atiittnnt. 

9.  Eie<!Aricity  to  be  early  employed,  either  by  the  medical  affiftants, 
or  other  judicion-?  pra6tilioners. 

It  is  much  to  belamenicxl  thai  the  mott  approved  methods  of  aflift- 
ing  ihip%  in  dillrefs  arc  not  recommended  or  Ueicribed  iu  prints,  for  the 
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vurpoCe  ofbeing  didributed  amongQ  our  (hips,  and  amongft  Ihe  Inha- 
bitaots  along  our  fea  coafl  ;  and  rewards  (hoald  be  held  oat  to  the  poor 
people  along  (liore  for  every  human  life  faved  by  them  from  veflels  in 
flillrefii;  which  reward  might  a/fo  be  the  means  of  faving  ihmr  own 
lives  from  tbejuft  laws  of  their  country,  by  prerenting  them  from  foun- 
dering, and  might  encourage  them  to  join  heartily  in  whatevrr  motbod 
they  perceive  people  on  board  the  wreck  take  to  prcfervc  themfelves, 
and  to  help  them  in  it,  by  fecuring  the  (bore  rope,  or  ufing  the  hauling 
line  to  haul  the  machine  on  diore,  if  it  is  high  .above  the  wreck,  &c. 
The  difficulty  we  now  meet  with  in  manning  both  ihips  of  war  an^ 
merchant  (hips,  (hould  teach  us  to  ufe  every  po6ib!e  method  to  preserve 
the  lives  of  our  brave  feamen,  thofe  fupporters  of  our  glory,  power^ 
wealth,  and  confequence  as  a  nation.  How  pleafing  muft  the  reflec- 
tion be  to  all  who  contribute  to  help  them ! 
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.jR^arks  calculated  to  a  (Tift  Cbinmanders  when  coming 
'^«  ,  into  the  Britifh  Channel. 

AS  Marhiers  know  that  their  reckonings  are  always  mioertain,  in 
proportion  to  the  length  of  their  feveral  palTages  from  the  times 
of  their  lad  departure,  it  is  natural  to  fuppofe  that  they  mud,  when 
approaching  to  any  difficult  and  dangerous  navigation,  experience  great 
anxiety  of  mind  for  the  iifue.     As  the  Britifh  Channel  has  proved  fatal 
to  tmny,  it  may  fairly  be  ranked  among  thofe  places  which  are  deemed 
dangerous  tp  ll)lps,  in  their  approach  after  long  parages;  and,  there- 
fore, all  thofe  who  are  entruded  with  the  conducing  of  ihips  through  it, 
ought  to  acquire  fuch  knowledge  as  may  enable  thern  to  perform  the 
duties  of  their  important  office.     Channel- coafters,  by  the  frequency 
of  t^eir  pafling  and  repaffing  through  it,  acquire  fuch  knowledge  as 
thofe  who  are  emploved'in  foreign  voyages  cannot  pretend  to  :    hence 
it  becomes  necelfary  to  furniQi  the  latter  with  fon^e  ufeful  infot^npation  ; 
more  efpccially,  as  it  is  next  to  impoirible  for  the  human  mind,  when 
engaged  in  various  purfuits,  to  remember  every  neceflfary  article,   fuch 
»H  the  courfe  and  di dance  irom  one  place  to  another ;  tl^  precife  fitua- 
tioD  of  rpcks  and  (hoals  ;  and  the  diredion  and  drength  of  the  tide  in 
the  vari  us  places.     Commanders  of  flirps,  when  coming  from  abroad, 
and  about  to  enter  the  Britith  Ciianne),  mud  be  exce<.dingly  anxious 
to  accompliih  the  ultimate  deiign  of  their  voyage,  by  bringing  their 
lefpediive  Aiip  fafely  into  porf.     To  the  afli dance  of  fuch,  the  follow- 
ing obfervations  are  intended  to  contribute^:  they  are  founded  on  ex- 
perience, and   will,  if  properly  obferved,  prove  highly  ferviceable, 
cfpecially  when  long:  nights,  or  thick  weather,  augment  thofe  dangers 
which  attend  tlie  Channel  navigation. 

Ships,  in  approaching  the  Channel  from  a  long  paflfage,  (hould  not 
cmly  try  for  foundings  in  time,  but  run,  if  podible,  in  the  latitude  of 
49°  25'  North.  Having,  in  that  parallel,  gojt  foundings  in  82  fathoms, 
ine  white  fand,  with  hlack  and  yellow  fpecks,  you  may  be  fure  that  you 
are  near  the  outer  edge  of  the  bank  j  and  about  50  leagues  to  the 
wedward  of  Sciliy.  By  running  16  or  17  leagues  further  to  the  eaft- 
ward,  in  t'e  fame  parallel  of  latitude,  you  will  have  90  fathoms,  fine 
vi'hite  fa:'d  ;  and  c  niinuing  to  run  four  leagues  more  to  the  eadward, 
you  will  thoal  your  wattr  lo  82  fathoms.  Soon  afterwards,  you  will 
have  72  and  75  fathoms,  &ae  white  fand,  with  fometimes  a  mixture 
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of  greeti;  and  in  proceeding  i6  or  ij  leagues  farther  to  the  caftward 
in  this  latitude,  you  will  have  7a,  79,  77,  and  80  fathoms.  The 
foundings  will  be,  for  fbc  moft  part,  fine  fatid,but  different  in  colour; 
fome  of  them  will  be  white  fand,  mixed  with  yellow /pecks  ;  and  others 
fine  green  fand,  with  fome  mud.  In  the  latitude  of  48"  23'  North, 
and  61  leagues  to  the  weftward  of  Ufh'ant,  lies  the  Nymph  Bank.  It 
ftrtches  about  S.  S.  E.  and  N.  N.  W.  12  leagues  in  length  and  four  in 
breadth  3  and  has  64  fathoms  on  it,  fine  grey  fand. 


itmt» 
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The  follow  ug  are  the  Soundings  in  the  Parallels  of  48**  2C',  and 
and  48*^  30'j  with  their  feveral  depths  of  Water  and  D'lft  anus  from 
the  Ijland  of  UsHANT. 


Dift.from 
Ulhant. 


QUALITY  OF  THE  SOUNDINGS. 


Depth  ia 
Fathams. 


Leagues.f 

—    Fine  grey  fand,  mixed  with  black 


Fren.  Ft*  En; 


52 

49  — 
46- 

43  — 

40  — 

37- 
35  — 

3^  — 

29  — . 

34  — 
21  — 

18  — 

14  — 
II  — 

9  — 

8  — 

6  — 

4  — 


G 


Fine  grey  fand,  mixed  with  small  (hells  and  ) 
broken  bits         ....  J 

Grey  fand,  mixed  with  bits  of  brown  fliell* 

Grey  fand,    mixed  with  bits  of  ihells  and  1 
brown  fand  .  •         •         •    i 

Grey  fand,  mixed  with  bits  of  (hells  and  gravel 
Grey  fand,  mixed  with  ihells  and  gravel  . 

Q's^y  fand,  mixed  with  ftnall  cornet  (hells 
Sand,  mixed  with  gravel,  fhells,  and  fmall  cornets 
Whitiih  grey  fand  and  flat  {*.ones  • 

Light  grey  sand,  with  bits  of  (hells  . 

Coarfe  fand,  with  bits  of  cockle  (hells 

{Lfght'grey  fand,  with  bits  of  brown  and  yel- 
low (hells,  and  fmall  dones 
Light  grey  fand,  mixed  with  bar  ley '•beards 
Whitiih  grey  fand,  bits  of  (hells  and  fine  cornets*. 
f  Light  giiey  fand,    mixed  with  barley -beards 
\  ,       and  fmall  (hells 
Fine  grey  fand,  with  bits  of  (hells        • 

{Grey  fand,  fpotted  with  rcd,^nd  mixed  with  \ 
bits  of  (hells        ^  •  •  j 

VVhiti(h  coarfe  (hining  fand,  with  fine  (liells 

{WhiiiQi  coarfe  (hining  fand,  mixed  with  bar- 
ley beards  and  coral  \. 
VVhiiifh  coarfe  fand 


} 

:1 


1 

} 


61 

83 

106 

95 

no 

9» 

108 

97 

i»7 

loS 

104 

94 

1 10 

108 

99 
97 
97 

100 

98 

90 
33 

9c 

8x 

84 

go 

76 
7* 

79 

71 

75 

63 

75 

^% 

^c 

61 

65 

5? 

64 

58 

.Ft.- 


When  running  for  the  channel  in -latitude  49^  25',  which  is  the  heft 
latitude,  and  you  have  run  fo  far  to  the  caftward  as  to  (hoalui  your  water 
to  65  or  67  fathoms,  and  the  foundings  are  (hell«  and  fmall  ytlloH'  (tones 
or  red  fand,  you  may  thence  conclude  that  you  are  abreaft  of  Scilly  ;  or  if 
you  have  68  fathoms,  white  fand  with  grey  fpecks,  and  fometimjji  fticUs 
and  ftones,  Scilly  wilUhen  bear  about  N.  E.  from  you,  dillancc  10  leagUv»i!. 
Your  foundings  will  alvVays  inform  ypu  whether  you  are  to  the  north waH 
or  fouthward  of  Scilly-  In  the  latitude  of  Scilly  jkju  will  hive  OA-vf 
ground,  in  60,  6f ,  75,  or  80  fathoms.     W.  N.  W.  10  leagues  from  Sci'tv\ 
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lifs  Jones's  Bank,  on  which  yon  will  have  but  30,  3i^»  and  ^ofithomsi 
and,  a  little  to  the  fouthward  of  it,  yoti  will  have  n2  and  75  fathoms.  Ik 
ronning  for  the  channel,  in  the  latitude  of  49^  3a,  you  will  have  the  fol* 
lowing  depths  of  water  and  foundings,  when  you  are  abreafV  Scilly  ;  name* 
ly,  60  fiithoms,  oazc  and  broken  ftiells ;  64  fathoms,  white  fand  with  gr^y 
fpecks ;  6t;  fathoms,  (hells  and  (tones ;  and  1;^  fathoms,  fine  grey  fand.  The 
foundings  near  Scilly  are  very  different  from  all  others  in  this  latitade: 
pieces  of  rotten  rock,  as  broad  as  a  fmall  bean,  and  of  a  (tone  colour, 
-will  come  up  with  the  lead,  which  will  not  be  the  cafe  any  where  elfe 
in  the  fame  parallel.  More  to  the  fouthward  you  will  have  deeper 
"water,  with  fine  fand,  interfperfcd  with  black  fpecks  like  ground  pep- 
per. In  the  night,  or  in  foggy  weather,  you  (hould  come  no  nearer  to 
Scilly  than  60  fathoms  ;  for,  in  that  depth,  you  will  not  be  more  than 
£x  or  fcven  leagues  from  it.  Abreafl  of  Scilly,  in  the  latitude  of  49*^ 
20',  you  will  have  70  fathoms,  brf»nny,  or  yellow  and  white  fand  ; 
and,  to  the  eaftward  of  Scilly,  in  the  latitude  of  49*^  8',  you  will  have 
56  or  58  fathoms,  coarfe  fand.  You  Ihould  then  ileer  more  to  the 
northward,  aiid  enc^eavour  to  make  the  land  about  the  Lizard }  you 
may  fafely  make  it  in  the  night,  as  well  as  in  the  day,  if  the  weather 
be  clear  J  for  the  light-houfes  ftand  fo  high,  and  the  coafl  is  fo  clear, 
that  you  inay,  without  danger,  come  within  half  a  mile  of  the  point. 
If  the  weather  prove  fo  thick  that  you  cannot  fafely  make  the  land, 
ccme  no  nearer  to  the  Lizard  than  45  fathoms  5  for,  in  that  depth, 
you  will  not  be  more  than  three  leagues  off  the  point :  your  foundings 
there  will  be  pebble  f?oncs  and  fcallop  (hells. 

Ships,  when  coming  into  the  Channel,  ought  always,  if  po(£ble,  to 
make  the  land  about  the  Lizard;  and  fhould  they  afterwards  meet 
with  thick  weather,  they  will  not  only  know  how  to  tieer,  but 
alfo  how  they  advance  up  the  Channel,  which  will  become  more 
and  moie  neceffjiry  in  proportion  to  the  contra(!:lion  of  its  boun- 
daries. Some  have,  contrary  to  their  expedalions,  got  on  the  fouth 
iide  of  the  Channel.  This  error  is  greatly  owing  to  the  ftrong  in- 
draught between  the  iflands  of  Guernfey  and  Jerfey,  and  the  coafl 
of  Brittany,  wluch  ought  always  to  be  guarded  againft,  efpecially 
in  thick  weather.  It  frequently  happens  that  (hips,  coming  into  the 
Channel,  have  not  had  an  obfervation  for  fome  days  back,  which, 
together  with  the  operation  of  fcant  and  contrary  winds,  and  the  fet- 
tingof  the  tides,  tend  to  perplex  and  bewilder  the  moft  experienced 
mariner,  when  thick  weather  prevents  him  from  getting  a  laght  of 
the  land.  The  variation  of  the  compafs  in  the  entrance  of  the  Chan, 
nel,  is  nearly  zg^  W. ;  but  as  the  variation  is  continually  increafing 
at  the  rate  of  about  a  degree  in  every  five  years  and  a  half,  it  will  be 
necefiary  to  add  eleven  minutes  for  every  year,  fubfequent  to  the  year 
1806,  which  will  give  you  the  true  variation  at  any  time  pretty  exad. 
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S5.9 

S7 

54-5 

16. r. 

H.o 

1S9.4 

51.4 

37 

126 '.8 

<i8.a 

57 

1S4.2 

86.2 

55-5 

16.8 

111,9 

J4-3 

7J 

170.3 

S'-7 

j8 

185.2 

86.5 

r 

S6.5 

I7-I 

"9 

11J.9 

J4.5 

171.3 

5!.e 

..8.7 

69,4 

286.1 

86.8 

-60 

i;7-J 

17.4 

10 

.14.8 

J4.8 

80 

51-3 

4° 

119^ 

69,7 

Lat, 

30c 

18,.  1 

87.1 

I 

Dm'. 

_D«. 

L>t 

Dift. 

_Dep. 

Ul. 

Dift 

^ 

LU. 

nift. 

d™. 

DirtT 

-D^ 

Lat. 

i 

W  i^v^J 

™^s. 

TABI.B 

I.    Difference  of  latitude  and  Depart 

urc  for  IJ  Points 

Dift 

r^ 

4 

s 

6 

I 

.1 

Lai. 
04.7 

D.p 

Dift 

Lac. 

574 

5S.4 

&! 

61.1 
61.1 

63.1 
64.0 

65. Q 
65.9 

Dcp 

Dift 

Ut. 

Dtp 

Dift 

86 

39 

Lar.  !Dep 

Dift 
141 
4* 
43 
44 
4! 
*<- 
47 
48 
49 

>5" 
f» 
53 
54 
55 
56 

\l 

59 
60 
261 
61 
63 
64 

66 

6^ 
69 

7° 

7J 
73 
74 

79 
80 

Lat. 

DQ.J 

=■■3 

31.7 

91.4 

33.0 
=3-4 

61 

6z 
63 
64 

li 

67 

6S 
69 

70 

M 
»4 
14 

15 
16 

i 

1° 

Ilj.r, 

116-S 
1.7.; 

ii8.6 

.19.6 
uo.s 
lai.. 

40.? 

41. 

S;' 

t3- 

'7' 

'73 
"74 

'77 
177 

n8 

4 
3 

9 

61.0 
Sj.o 

63.3 

S3-7 

"7 

'3' 

"33 
134 
=  35 
136 
137 
i3S 
=39 
J40 
'4' 
141 

^42 

*43 

»46 

"47 
248 
249 
150 
151 
»5i 
»S3 
111 
=  55 
»56 

:ii 

»58 

:s 

161 

161 

9 

S 

5 
4 
3 
3 

9 

i 

6 

3 
3 

9 

? 

7 
6 

8i 
8. 

81 

S; 
8i 

1 

I 

86 
66 
87 
S7 
S7 
8E 
88 
83 

« 

90 
90 
9° 
91 
9' 
91 

92 

9» 

93 
93 
93 
9+ 
14 

19 

1U.4 
"■: 
13.1 

14. 1 

15.1 

16.0 

33-7 
04-0 

34-7 
35.1 
35.4 

36.1 

06.4 
=6.7 

71 

71 
73 
74 
7,'. 
75 

52 

66. !> 
67. B 
68.7 
69.7 
70,6 
71.6 
71.5 
73-4 
74-4 
7i-3 

'3' 

3= 
3S 

3' 

3" 

11 
1" 

"hi 
4' 
43 
44 
45 
4t 

4'J 

113.3 
114.3 
■  15.1 

iiSio 
«9.9 

t5- 

46. 
46. 
47. 

191 
91 

93 

V) 

,6 

11 

99 

;;; 

rSi 

1 

III 

8 
8 

6 

5 

4 
3 

55.0 
65.4 

III 

S7.0 

S7-4 

sail 
S3. 4 
63.^ 

69.1 
69.4 

fig. 7 

70.4 
7°  7 

71-- 7 

B 

7J-I 

;i:J 

30 

19.  (J 
13.5 

'1:: 

37.1 
37.4 
07.7 

38,1 

38.4 

18.3 

39.4 
09. h 

83 

I: 

90 

76.3 

Si; 

17 

»9 
»9 

I 

.31.S 

"33.7 
-34.6 

'39-3 
14;.  a 

47. 

s: 

W.J 
49. 

»-9- 
50. J 

10. 
"S 

:i 

<3 
>4 

'7 
18 
'9 

.89 

l.JO 

19. 
ipi 
193 
'94 
'94 
'95 
196 
'97 

199 

103 

106 
107 

3 
9 

a 

7 

i 
5 

S 
4 
4 
J 

3' 
33 

11 
\l 

4> 
43 

+9 

5"^ 

19.2 
3:. I 
31. 1 

3Z.0 

33.° 

Hi 
11;; 

37-7 
IT* 
39-S 

10. S 
11.5 

ij.i 
14.1 

9' 

91 
93 

gK 
99 

oi 

87.6 
1,., 

90.4 
91.3 

96. c 

ii 

99.i 
'03. f 

3° 

3t 

P 
JI 
31 
S3 

i3 
u 

14 

34 
34 
iS 
3; 

IS 

i1 

3fi 
,6 

I 

SI 
53 
S4 

1^ 
li 

SI 
6c 

144.1 

145-0 
'4i-9 
146.9 
147.  B 
(48.8 
■49.7 
150.6 

50. 
SI- 
S'- 

51- 
S*- 
i*. 
SJ. 
53- 
S3- 
53. 

61 
65 
64 
6( 

61. 

6S 

69 

7Q 

153] 
"S4-4 

'lit 
•.III 

159.1 
160.1 

It 

54- 

5fl. 
i6. 

S7- 
57. 
37. 

SS- 

58. 

59- 
59- 
59- 
60. 

£: 

>3 

^4 

19 

3° 

109 

'13 
J14 
115 

9 

8 
B 

6 

74-5 
74- B 
'5-1 

ill 

77-' 

8] 

li 

87 
3S 
89 

164 

166 

1S7 
268 
269 

'73 
174 
274 
173 
176 
177 
278 
279 

28, 

5 
5 

3 
3 

i 

6 
5 

94 
95 
95 
95 
96 
96 
96 
97 
97 

ll 

99 
99 

99 

4>-4 
*»4 
4!-3 

44-3 

47' 

14.  a 
lei. 

S4 

11 
1? 

49.0 

49-9 
SO.V 
51.^ 
51.7 
53-7 
54.6 

IM 

■7.i 

iB.j 

19.= 
19-i 
19-9 

'9 

re4.s 

nil 

109.1 

111.0 

37 
!7 
!! 
?g 
3B 
S9 
39 
39 

40 

71 
73 

7- 

7i 

7S 
11 

161.^ 
[S3. 8 

P 

=  31 
3» 
3] 
34 
35 
36 

11 
39 

118 
119 

"3 

ZI4 
"5 

5 

4 
4 
3 
3 

77-8 

78. s 
7li.S 
79-1 
79-5 
;9.K 
Bo-i 
80.5 

91 

93 
94 
95 
96 

99 

Dift 

Dep. 

L... 

Dift 

D,p7 

La 

WftW.\ti.t-W\\\i«v-\^-»-  ' 

'                                                                                                                      U.t  IS■^Vu\V.^.'i. 

Table  L    Difference  of  Latitude  and  Departure  for  2  |  Pointt. 


Dift 


I 

2 

3 
4 
5 

6 

7 
8 

9 
lo 


II 

12 

13 
14 

15 

z6 

17 
i8 

19 

20 


21 
22 

*3 
a4 
•5 

26 

*7 

28 

29 

JO 

31 
3* 
33 
34 
3'; 
36 

3' 
38 

39 
40 


Lat. 


)I.§ 


00. 

o 
02.6 

03.5 

04. "4 
05.3 

o6.2 

07.1 

07.9 

o3.8 


09.7 
10.6 
II. 5 
12.3 
13.2 
14. 1 
15.0 
15.9 
16.8 
17.6 


41 

41 

43 

44 

45 
46 

4^ 
4? 
49 
SO 


54 
5« 

53 
54 

56 

57 

5« 
59 


18.5 
19.4 
20.3 
21.2 
22.0 
22.9 
23.8 
24.7 
25.6 
26.5 

^ 
2S.2 

29. 1 

30.0 

30.9 

31.7 
32.6 

33-5 
34*4 

35-'? 


Dep. 


36.2 
37.2 

37-9 
3'5.8 

39-7 
40.6 

4»-5 

4-. 3 
45.2 

44*  I 


00.5 
00.9 
01.4 
01.9 
02.4 

02.8 

03-3 
03.8 

04.2 
04.7 


05.2 
05.7 

o6.z 
06.6 
07.1 
07.5 
08.0 
08.5 
09.0 
09.4 


Dift 


09.9 
10.4 
10. S 
II. 3 
II. 8 
12.3 

12.7 

13.2 

13.7 
14. 1 


14.6 
151 

15-5 

16.0 

16.5 
17.0 
17.4 

17.9 
1S.4 


61 
62 

63 
64 

65 

66 

67 
68 
69 
70 


71 
7» 
73 
74 
75 
76 

77 
78 

79 
80 


1S.9  100 


3 


45.0 

45-9 
46.7 

i3.5 

49-4 
50.? 
SI. 2 
52.0 


lOI 

02 
03 
04 
05 

On 

07 
c8 

og 


24.o.;iii 

24- 5, j  1^ 


19 

19 

20.3 

20.7 

21.2 

21.7 

22. 1 

22.6 

17. 1 


Si 
82 

83 
84 

85 
86 

87 

88 

89 
9c 


91 
9» 
93 
94 
95 
96 

97 
98 

99 


LaL 


53 
54 

56 

H 
58 

59 
60 

60 

61 


62 

63 
64 

65 

66 

67 
67 
68 
69 

70 


71 
7* 
73 
74 
75 
75 
76 

77 
78 
79 


80 
81 

82 
82 

83 

85 
86 

S7 
83 


89 
90 
90 

91 

9i 

93 

94 

95 

9-' 
07 


9" 
9S 


25-o|{  r?i  99 

25.5  I  I4;IG3 

2^.9;'  ic  ici 
j26.4j;  i6,rc2 
126.9::  r7;i03 
!»7-3|i  i3if04 
127. S|  191104 
'28.5!  20  IC5 


Dep. 


28.b 
29.2 
29.7 
o.: 
,0.6 
I.I 
1.6 
2.0 
2.5 
3.0 


3-5 
3-9 

4.4 
4.9 

5.4 

5.8 

6. J 

6.8 
7.2 

7.7 


8.2 
8.7 

9-1 
9.6 

.0.1 

43.5 

4i«c 

41.5 

42*  Oi 
42.4 


Dift 


121 
22 

23 

24 

25 
26 

27 
28 
29 
30 


131 
3» 

33 
34 

35 
36 

37 
35 

39 
40 


42.9 

43-4 
43.8 

44-3 
44.8 

45-3 

45-7, 
46.2' 

46.7 
47.1 


47.6 
48.1 
48.6* 


141 

4* 

43 

44 

45 
46 

47 
43 

49 
J2 


151 

5» 

53 

54 

5S 

56 

57 

5S 

59 
60 


161 
62 

63 


49-^!!  64 

49.5.1  6; 

50-4;  67 

50.  t.'  6S 

?i.4ji  69 

>I.O  TO 

- 1  I  ' 


5--  3;, '7' 


Lat. 


Dift.  Dep.  i  Lat7  l;DiIti  Dep.  LaT  .iPiTt 


7^i 

731 

-'■■1 


06.7 
07.6 
08.5 
09.4 

0.2 
I.I 
2.0 
2.9 

3.8 
4.6 


5.5 
6.4 

7.3 
3.2 

9.1 
9.9 

20.8 

21.7 


iM^ 


Dep. 


57.0 

57.5 
58*0 

58.5 

58.9 

:9-4 

59-9 
60.3 

6o.8 

61.3 


61. S 
62,2 
62.7 
63.2 
63.6 
64.1 
64,6 
65.1 


22.6  65.5 


»3-5 


24.4 

2C.2 
26.1 
27.0 

27.9 
28.8 

29.6 

30.5 

3X.4 

3».3 


33i 

34- 1 

34-9 
35.8 

36,7 

37.6 

38.5 

39-3 
40.2 

41. 1 


66.0 

66.5 

66.9 

67.4 

67.9 

68.4 

68.81 

69.3 

69  8 

70.2 

70.7 


[Dift 

i'8i 
82 

83 
84 

85 

8b 

8- 
88 

89 

90 

191 

9* 

93 

94 

95 
96 

97 
98 

99 

200 


Lat. 


42.0 
42.9 

43.8 
44.6 

45-5 
46.4 

47.3  .  , 
48-2  79.2 
•79.7 
So.  I 


71-2 
71.7 

72*1 

72.6 
73»i 

73-5 
74.0 

74-5 
75-0 
75-4 

75-9| 
76.4! 

76. 8i 

77-8; 
7S.V 


201 

02 

03 
04 

05 
06 

07 

o3 
09 

U  10 


49.0 
49-9, 


211 

12 

13 

14 

15 
16 

17 
iS 

>9 

20 

221 

22 

14 

20 
-  I 

26: 


59. 6 
69.5 
61.4 
62.3 
63.2 
64.0 
64.9 
65.8 

66.7 
67.6 


68.4 
69.3 
70.2 

71. 1 
72.0 
72.9 

73-7 
74.6 

75-5 
76.4 


77.3 
73.1 
79.0 

79-9 
80.8 

81.7 
32.6 

83.4 
84.3 
85.2 


86.1 
87. c 

87.8 
88.7 
89.6 

90-5 
91.4 

92.3 

93.1 
94  o 


94-9 
95.8 
96.7 
97.6 

98.4 

99-3 
27 I200.2 

2S  jiOI. 1 
29 [202.C 
202. S 


Mi^ 
>' 


50.S j8o.6"2^T '203.7 
5 1 . 7 ' ^i • I i 


52. 6. Si. 6; 
53.5  82. c| 


Dep. 


33;">-5: 

34.206..-. 


54.3IS2.5!  35,20-.;! 
55.2183.0  j  36;2v;S.l| 
56.1    S3.4  ,   37:209.0] 

83.9  t  38i-09,Qj 
84.41  39htio.Sj 
84.9lr  4CJ2II.7' 


85.3  ^ 

85.8 

86.3 

86.7 

87.2 

87.7 

88.2 
88.6 
89.1 
89.6 


90.0 
90.5 
91.0 
91.4 
91.9 
92.4 

92.9 
93-3 
93.8 

94-3 


94.8 
95.2 

95«7 
96.2 
96.6 

97-1 
97.6 
98.0 
98.5 
99.0 


J.at.jDh't  Dep.  1  Lzu  JDiCt 


99*5 
99.9 

00.4 

00.9 

01.4 

OI.8 

02.3 

02.8 

03.2 

03.7 


Dift 


04.2 

04.- 

05.1 

05.6- 

06. 1  j 

06.5, 

07. ot 


I 

2 

3 

44 

5 
6 

7 
8 

9 

'o 


9 
60 


221 
222 

a»3 
224 

224 

226 
227 
228 
229 


261 

62 

63 
64 

65 
66 

67 
68 

69 

70 

271 
7a 
73 
74 
75 
76 

77 
78 

79 
80 


Lat.     Dep. 


212 

ai3 

214 

»I5 

216 

al7 
ii7 
218 
219 
220 


230 

*3' 
i3i 

S3* 

233 

^34 

i35 
236 

*37 
238 


239 

i39 

240 

a4x 
242 

243 

*44 

MS 
246 

246 


281  247 

82  24S 

83  249 
84250 
S51151 

8C»:52 

.   ?'l=5l 

o7-5ii  88  254 

^54 


07.9ii  ^9 

03.4.1  90 
\\ — • 


*55 


94  ^59 

95  ]26o 

96  261 


44 

2 

I 
o{ 

9 
8 

7 

5 

4 
3 


Of 

o 
8 
6 

c 

4 


113.1 
114. 1 
114.5 

115. 0 
1x5.8 
116.0 
116. 4 
1x6.9 

117.4 
117. 8 


118.3 
118.7 
119. 3 
119.7 
120.2 
120.7 
121. 1 

121.6 

122. 1 
122.6 


123.0 
123.5 
124.0 

1*4.4 
124.9 

125.4 

125.9 

126.3 

126.8 

^17.3 

127.7 

128.2 

128.7 
129.2 
129.6 
130. 1 
130.6 
131. o 

131.5 

1320 


132.5 
132.9 

'33. 4 
•33.9 
X34-3 

134.8 

»35.3 
135.8 
136.2 
136.7 


137. » 
137.6 

138. 1 
138.6 

139.1 

139.5 
140.0 
140.5 
140.9 
141.4 


f 


Lat. 


for  5  i  Points. 


TABls  I.    DiScrcncc  of  La^tude-tnd  Departun;  A*r  x'>  t^  Puints. 


bin 

j,flt.  !D.^ 

Dili 

Ui. 

D»rp.!'Di 

ifL 

D^ 

Dia 

Lit. 

D^p. 

Dii 

Ut. 

Dcp. 

I 

oo.  9100^4 

«i 

55- ' 

uT"^ 

?r 

laj.4 

Si-J 

Wt 

163.6 

77- 

1141 

<'i7.9 

103.0 

5 

00.9 
01.5 

fii 
63 

.6.0 
S7-D 

lu 

s 

.10.3 

51.  J 

52.6 

S3 

tS4-i 

14?. 4 

77. S 
78.1 

iZ 

11S.3 
119.7 

103.5 
'=3-9 

4 

ojifi 

01.7 

64 

57.9 

:;:} 

* 

S3-0 

1   ii4 

if.6.3 

44 

.04. J 

! 

04-5 

<i5 

58.8 

* 

53-4 

8) 

16;. z 

79- 

4' 

iii.j 

104.  s 

oi-4 

ai.i 

66 

59.7 

18, » 

16 

"3-9 

53-9 

B6 

jfiS.i 

79-S 

46 

■  os.t 

06. 3 

03.0 

S7 

6a. 6 

18. ft 

.14.S 

i4-3 

8; 

169.0 

Bo.o 

213-3 

105.6 

8 

07.1 

03.4 

63 

6,.; 

115.7 

S4-? 

88 

169,9 

Sa.4 

48 

114.1 

to6.o 

aS.i 

^3.8 

i, 

1.4 

19.5 

»9 

116,6 

Si-  = 

89 

17°.  8 

80.8 

49 

115.. 

.06.5 

09. 6 

04- ! 

^3.3 

'9  ■■9 

"75 

55-'! 

-?2 

[71. S 

J2. 

iie.o 

'°6-9 

~iT 

;::i 

04.7 

T' 

64.1 

30.< 

■F 

ifS,. 

56.0 

191 

171.7 

]^ 

'5' 

12*1.9 

107.3 

<J;.i 

<;.. 

30,8 

-3» 

"9-; 

J6.4 

9J 

273.6 

Bi.  I 

52 

2J7.g 

107,7 

'3 

11.? 

13;. « 

73 

66.0 

31.1 

33 

i<.9 

93 

'74.5 

81. J 

53 

21S.7 

iQi.i 

'».; 

o5.o 

74 

66., 

31.6 

34 

57.3 

94 

'7i^ 

Si.g 

S4 

119.6 

loB.fi 

'5 

I}. 6 

ofi.4 

67.8 

ii.i 

35 

57.7 

95 

176.3 

S3.4 

55 

130.5 

.C9.0 

15 

!'4-5 

06. B 

■76 

68. 7 

J»-S 

36 

SS.I 

96 

■77.2 

65.8 

J6 

131.4 

109.5 

•5-4 

07.3 

69.6 

Ji-9 

37 

iij-S 

58.6 

9? 

178.1 

S4.2 

57 

131,3 

109,9 

i3 

16,3 

7S 

70-3 

3I-J 

S3 

114.8 

59-0 

98 

179.0 

8+.; 

58 

133.1 

no. 3 

'9 

17.1 

osii 

79 

ri-4 

33-h 

39 

■  15.7 

■J9.4 

96 

1:9.9 

!'■' 

59 

134-1 

18. J 

a?.6 

Eo 

7'_-3 

J4.J 

116.6 

59-9 

18Q.S 

«s-s 

60 

i3!-o 

19-0 

09.0 

8, 

73.1 

34-< 

141 

117-5 

*o., 

18[.7 

85.9 

161 

^3.i.9 

III. 6 
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Table  It.    Difference  of  Latitude  and  Dcparttife  for  3  Degrees. 
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Tadle  II.     DirTerence  of  Latitude  and  Departure  for  6  Dtjifcts. 
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22 

120.5 

19. 1 

I  82 

179.8 

28.5 

42 

239.0 

37.9 

3 

03.0 

00.5 

63 

62.2 

09.9 

23 

121. 5 

19.2 

83 

1S0.7 

28. c 

43 

240.0 

38.0 

4 

04.0 

CO.  6 

64 

63.2 

10. 0 

^4 

122.5 

19.4 

'  84 

181. 7 

28.8 

44 

241.0 

38.2 

5 

04.9 

00.8 

65 

64.2 

10.2 

»5 

123.5 

19.6 

19.7 

85 

182.7 

28.9 

45 

242.0 

38.3 

6 

05.9 

09.9 

•66 

65.2 

lo  3 

26 

124.4 

86 

183.7 

29.1 

46 

243.0 

38.5 

7 

06.9 

01. 1 

67 

66.2 

10.5 

27 

125.4 

19.9 

87 

184.7 

29.3 

47 

244.0 

38.6 

8 

07.9 

01,3 

68 

67.2 

10.6 

28 

126.4 

20.0 

88 

185.7 

29.4 

48 

244.9 

38.8 

9 

0S.9 

01.4 

69 

68.2 

10.8 

29 

127.4 

20.2 

89 

186.7 

29.6 

49 

^^S'V 

39.0 

lo 
II 

09.9 
10.9 

01.6 
01.7 

70 
71 

69.1 

11. 0 

11. 1 

30 
131 

128.4 

20.3 
20.5 

90 
191 

187.7 
188.6 

29.7 

.  50 

25« 

246.9 
247.9 

39   1 

70.1 

129.4 

29.9 

39.3 

12 

11.9 

01.9 

72 

7l«i 

11.3 

3« 

130.4 

20.6 

92 

189.6 

30.0 

52 

248.9 

39  4 

13 

12. 8 

02.0 

73 

72.1 

ri.4 

33 

131. 4 

20.8 

93 

190.6 

30.2 

53 

249.9 

39-6 

14 

13.8 

02.2 

74 

73-1 

II. 6 

34 

132.4 

21. 0 

94 

191.6 

.30.3 

54 

250*9 

39-7 

15 

14.8 

02.3 

75 

74- T 

II. 7 

35 

133.3 

21. I 

95 

192.6 

30.5 

55 

251.9 

39-9 

i6 

15.8 

02.5 

76 

75.1 

II. 9 

36 

'34.3 

*i.3 

96 

193.6 

30.7 

56 

252.8 

40.0 

I? 

16.8 

02.7 

77 

76.1 

12. c 

37 

'35-3 

21.4 

97 

194.6 

30.8 

57 

253.8 

40.2 

i8 

17.8 

02.8 

78 

77.0 

12.2 

38 

136.3 

21.6 

98 

195.6 

31.0 

58 

254.8 

40.4 

19 

18.8 

03.0 

79 

78.0 

12.4 

39 

'37.3 

.21.7 

99 

196.5 

311 

59 

255. S 

40.5 

20 
21 

19.8 

20.7 

03.1 

03.3 

80 
81 

79.0 

12.5 

12.7 

40 
141 

'38.3 

21.9 

22.1 

200 
201 

197-5 

31.3 
31.4 

60 
261 

256.8 

40.7 

80.0 

'39.3 

198.5 

257.8 

40.8 

22 

ii.j 

03-4 

82 

81.0 

12.8 

42 

140.3 

22.2 

02 

'99-5 

31.6 

62 

258.8 

41. P 

43 

22.7 

03.6 

83 

82.0 

13.0 

43 

141. 2 

22.4 

03 

200*5 

3.1.8 

63 

259.8 

41. 1 

i4 

23.7 

03.8 

84 

83.0 

13. 1 

44 

142.2 

22.5 

04 

201.5 

31.9 

64 

260.7 

41.3 

>5 

^4.7 

03-9 

8s 

84.0 

13-3 

45 

143.2 

22.7 

05 

202.5 

32.1 

65 

261.7 

41.5 

16 

^5-7 

04.1 

86 

84.9 

13-5 

46 

144.2 

22.8 

06 

203.5 

32.2 

66 

262.7 

41.6 

27 

26.7 

04.2 

87 

85.9 

13.6 

47 

145.2 

23.0 

07 

204.5 

32*4 

67 

263.7 

41.8 

28 

»7.7 

04.4 

88 

86.9 

13.8 

48 

146.2 

23.2 

08 

205.4 

3».5 

68 

264.7 

41.9 

29 

2S.6 

04.5 

89 

87.9 

13.9 

49 

147.2 

23.3 

09 

206.4 

32.7 

69 

265.7 

42.1 

30 
31 

29.6 
]o.6 

04.7 
04.8 

90 

9' 

88.9 

14.1 
14.2 

50 
«5i 

148-2 

23.5 
23.6 

10 
in 

207.4 

32.9 

70 
271 

266.7 

267.7 

42.2 

■ 

89.9 

149. 1 

208.4 

33.0 

42.4 

3* 

31.6 

05.0 

92 

90.9 

14.4 

54 

150. 1 

23.8 

12 

209.4 

33.2 

72 

268.7 

42.6 

33 

32.6 

05.2 

93 

91.9 

14.5 

53 

151. 1 

23.9 

13 

210.4 

33-3 

73 

269.6 

42.7 

34 

33.6 

^5-3 

94 

92,8 

14-7 

54 

f52.I 

24.1 

14 

211*4 

33.5 

74 

270.6 

42.9 

3S 

34.6 

05-5 

95 

93.8 

14.9 

55 

^53'^ 

24.2 

15 

212*4 

33.6 

75 

271.6 

43.0 

36 

35.6 

05.6 

96 

94.8 

15.0 

56 

1 54. 1 

24.4 

16 

213-3 

33. » 

76 

272.6 

43.2 

37 

36.5 

05.8 

97 

95.8 

15.2 

57 

155. 1 

24.6 

17 

214.3 

33.9 

77 

273.6 

43-:3 

38 

37.5 

05.9 

98 

96.8 

^5-3 

'^8 

156. 1 

24.7 

18 

215.3 

34-1 

78 

274.6 

43-5 

■ 

39 

S'i-S 

06.1 

99 

97.8 

M-5 

59 

157-0 

24.9 

19 

216.3 

34-3 

Z9 

275.6 

43.6 

40 
41 

39.5 
40.5 

06.3 
06.4 

ICO 

coi 

9«.fi: 

15.6 
15.8 

60 
161 

158.0 

25.0 
25.2 

20 

i2I 

217.1 

34.4 

80 
281 

276.6 

4?. 8 
44.0 

99.8 

159.0 

2x8.3 

34.6 

277.5 

4» 

41.5 

06.6 

02 

100.7 

i5.o 

62 

160.0 

25.3 

22 

219.3 

34-7 

82 

278.5 

44.1 

43 

42.5 

06.7 

03 

foi.7 

16. 1 

63 

161  0 

25.5 

23 

220.3 

34-9 

83 

279.5 

44.3 

44 

13.5 

06.9 

04 

102.7 

16.3 

64 

162.0 

»5.7 

24 

221.2 

35*0 

84 

280.5 

44-4 

45 

44.4 

07.0 

O") 

103.7 

16.4 

65 

163.0 

25.8 

25 

222.2 

35-2 

85 

281.5 

44.6 

46 

45.4 

07.2 

06 

104.7 

16.6 

66 

164.0 

26.0 

26 

223.2 

35-4 

86 

282.5 

44-7 

' 

47 

46.4 

07.4 

07 

105.7 

16.7 

67 

164.9 

26.1 

27 

224.2 

35.5 

87 

283.5 

44-9 

4S 

47-4 

07.5 

08 

106.7 

16.9 

68 

165.9 

26.3 

28 

225.2 

35-7 

88 

284.5 

45.1 

49 

4S.4 

07.7 

09 

107.7 

17.1 

69 

166.9 

26.4 

29 

226.2 

35.8 

^9 

285.4 

45.2 

50 

4Q.4 
^0.4 

07-8 
08.0 

10 

III 

ro8.6 

17.2 
17.4 

70 
171 

167.9 

26.6 

26.8 

30 
251 

227.2 

36.0 
36.1 

90 
291 

286.4 

4';.4 

109.6 

168.9 

228.2 

287.4 

45-5 

5* 

51.4 

08.1 

12 

110.6 

17-5 

72 

169.9 

26.9 

32 

229.1 

36.3 

92 

28i?.4 

"^^'l 

53 

5^-3 

OS. 3 

13 

III. 6 

17.7 

73 

170.9 

27.1 

33 

230.1 

36.4 

93 

289.4 

45.8 

1 

54 

53-3 

08  4 

14 

(12.6 

17.8 

74 

171. 9 

27.2 

34 

231-1 

36.6 

94  290.4 

95  291.4 

46.0 

55 

H-3 

o8.6 

15 

113.6 

Id.O 

75 

172.8 

27.4 

35 

232.1 

36.8 

46.1 

56 

>^•3 

0S.8 

16 

114.6I18.1 

1  76 

173^8 

»7.5 

36 

233.1 

36.9 

96 

292.4 

463 

57 

56.3 

08.9 

17. 

115. 6 

18.3 

77 

174.8 

27.7 

37 

234-1 

37.1 

97 

293.3 

46.5 

58 

57-3 

09.1 

18 

ii6,5 

18.^ 

78 

175.8 

27-8 

38 

235.1 

37-2 

98 

294.3 

46.6 

59 

58.3 

09.2 

»9 

117.5 

18.6 

79 

176.8 

28.0 

39 

236.1 

37-4 

99 

295-3 

46.8 

60 
Dift 

59.3 
Dep. 

09  4 
Lat. 

;  20 

IDift 

178.5 

18.8 
Lat. 

80 

l;Dift 

177.8 

28.2 
Lat. 

40 
Diifl 

237.0 

37.5 

300[296.3 

Dep. 

Dep. 

A  Dtp. 

\l.AtASP^^\'^^'^ 

I — r 
i 

■Mi 

Dd                                                    iot%\\>«%xe« 
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Table  II.     Difference  ef  Latitude  and  Departure  for  12  Degfees. 


tfS 


iDift 
I 

2 

? 
4 

5 
b 

7 

8 

9 
lo 

I J 

12 

13 

14] 

15 

i6 

17 
i8 

'? 

21 

22 

»3 

V 

•5 

26 

17 
28 

29 

30 


Lat.  j  Dcp. 


J2 
02 
03 
04 

36 

07 
08 
09 


II 
12 

n 

H 

15 
16 

17 
18 

19 


20 
21 
22 

13 

26 
27 

^9 


35 
34 

35 

36 

37 
38 
39 

-12 

41 

4^ 

43 

44 

45 
46 

47 

4? 

49 

JO 

si 

5« 

53 
54 

5<; 
56 
57 

58 

60 


30 
31 

3i 
33 
34 
3S 
36 
37 
3^ 
39 

40 

41 

4- 
43 
44 
♦  5 
46 
47 
47 


49 

SO 

5' 

5* 

53 
54 

m   m 

3D 

^7 


00J.2 
0|Oo.4 
-*  00.6 
00.8 
01. o 
01.2 
01.  < 


ci.7j 
01.9' 
02 . 1  j 

I 


02.3 
02.5 
02.7 
02.9 

03-ii    75 
03.3 

03-5 


Oift 


61 
61 

<i3 
64 

65 
66 

67 
6S 
69 
70 


71 
72 

73 

^4 


03'7 

04.0 

04.2 


04.4 
04. 6| 
24.8 
05.0 
05.2 

05.5 
05.6 

05.8 

o6.o 

06.2 


06.4 
06.7 
06.9 
07.1 
07.3 
07.5 

07.7 
07.9 

0S.3 

08.7 
o;c9. J I 


76 

77 


7iJ 

79 
80 


81 
82 

83 

84 

85 
86 

87 

88 

II  89 

90 


91 

9» 

93 

94 

95 
V6 

97 
98 

99 

TOO 


09.4! 

09.6 

09.8 

0.0 

0.2 

0.4 


Dift  Pep. 


02 
Ov3 

^5 

c- 

c8 
09 
10 


0.6 
0.8 
i.o 
1.2 

1-4 
1.6 

1.9 

2.1 
2-3 


III 
12 

13 

14 

'5 
16 

17 
iZ 

19 

20 


Lat.  iDilt 


Lat. 

59.: 

DO. 6 

61.6 

dl.u 

63.6 

64.6 

6. .5 

66. <; 

67.5 

68.5 

69.4 

70.4 

71.4 

72.4 

73.4 

74  3 

75-3 

76.3 

77.3 

78.1? 

79.2 

80.2 

81.2 

81.2 

83.1 

84.1 

85.1 

86.1 

^7.0 

88.0 

89.0 

90.0 

91.0 

91.9 

92.9 

93-9 

V4-9 

95-9 

96.8 

97. s 

9S.8 

99.8 

103.7 

101.7 

102.7 

103.7 

104.7 

105.6 

106.6 

107.6 

(08.6 

109.6 

IlO.q 

III. 5 

112. 5 

"3.5 

II4.4 

1x5.4 

116. 4 

117. 4 

Dcp. 


Dep. 

Dirt 

12.7 

121 

12.9 

21 

ij.i 

-3 

133 

24 

«3.5 

^5 

13.7 

26 

13.9 

»; 

14.1 

iH 

14.3 

29 

14.^ 

^o 

14. » 

131 

15. G 

3i 

15.2 

33 

15.4 

34 

15.6 

3'; 

is.s 

36 

16.0 

37 

16.2 

3? 

16.4 

39 

16.6 

40 

16.8 

141 

17.0 

42 

173 

43 

«7.5 

44 

'7-7 

45 

17.9 

46 

\^,\ 

47 

18.3 

48 

18.5 

49 

18.7 

^0 

18.9 

151 

19. 1 

5» 

n-3 

S3 

19. s 

54 

19.8 

55 

20  .o 

5^' 

20.2 

57 

20.4 

5S 

20.6 

59 

20.8 

60 

21  .0 

(0  1 

21.2 

62 

21.4; 

63 

21.6 

64 

21.8- 

6S 

22.0 

66 

22.2 

67 

22.5 

t% 

22.7 

64 

22. q 

70 

23.1 

171 

»3.3 

72 

23.5 

73 

i3-7 

74 

i3-9 

75 

24.1 

76 

=4.3 

77 

24.5 

7« 

24.7 

79 

24.9 

80 

Lat. 

Dift 

Lat. 


18.4 
19.3 
20.3 

21.3 
22.3 
23.2 
24.2 
25.2 
26.2 
27.2 


28.1 
29.1 
30.1 
31. 1 
32.9 
33.0 
34.0 
3S.O 
3''^.o 
3^>'9 

37.9 
38.9 

39-9 
40.9 

41.8 

42.8 

43.8 

44.8 

45*7 
46.7 


47.7 
48.7 
49-7 
50.6 
51.6 
52.6 
53.6 
54' 5 

55-5 
56.5 


57.5 
50. 5 

59-4 
63.4 
61.4 
62.4 

63-4 
64.3 

6^.3 
66.3 


67.3 
68.2 
69.2 
70.2 

71 
72 
73 
74 
75 

Dep. 


Dtp.  bift 


.81 


Lat. 


177.0 
178.0 
83  1790 
84*180.0 
85  181. o 
181. 9 
182.9 
183.9 
184.9 
185.8 


13 
o^  14 


_  s 


Lat.  JDift   Dep. 


226.0 
226.9 
227.9 
228.9 
229.9 
230.8 
231.8 
232.8 
233.8 
234.8 


Dep. 

'Oife 
241 

37.6 

37.8 

♦* 

38.0 

43 

38.3 

44 

3«.5 

45 

38.7 

46 

38.9 

47 

39.1 

48 

39-3 

49 

39-5 

50 
*5i 

39.7 

39*9 

5» 

40.1 

53 

40.3 

5+ 

40.5 

55 

40.8 

50 

41.0 

57 

41. 2 

58 

41.4 

59 

41.6 

60 

41.8 

Til 

42.0 

62 

42.2 

63 

42.4 

64 

42.6 

6s 

42.8 

66 

43. c 

67 

43.2 

68 

43.5 

69 

43-7 

70 
271 

43.9 

44.1 

72 

44-3 

73 

44.5 

74 

44.7 

75 

44-9 

76 

45.1 

77 

45-3 

78 

45.5 

79 

.45.7 

80 
281 

45-9 

46.2 

82 

46.4 

83 

46.6 

84 

46.8 

85 

47.0 

86 

47.2 

87 

47-4 

88 

47.6 

89 

47.^ 

90 
»9i 

48.0 

48.2 

92 

48.4 

93 

48.7 

94 

48. 9 

95 

49.1 

96 

49-3 

97 

49-5 

9« 

49.7 

99 

49.9 

300 

Lat. 

IDift 

Ligt.   DqL 


«35-^ 
236.7 

137. 7 
»38-7 
Z39.6 
£40.6 
Z4i«6 
242.6 
»43.6 
»44.5 


50 
50 

5^ 

50 

50 

51 

5' 
51.6 

51.8 

5s«o 


9 

1 

4 


*45-5 
246.5 

*47*5 
24S.4 

*49-4 
Z50.4 

»5i-4 
252.4 

*53-3 
*54-3 


*55.3 
a56.3 

157.1 
258.2 
259.2 
260.2 

Z6l.2 

262.1 
263.1 
264.1 


265.1 
266.} 
267. c 


268. c  57.0 
269.0  57.2 
270.0  57.4 


170.9 
^1.9 
172.9 

173-9 


51.2 

51.4 
52.6 

52.8 

53-0 
53-1 
53.4 
53.« 

53  8 
54:1 


54.3 
54-5 
54-7 
54*9 
55.1 
55.3 
55*5 
55-7 

55-9 
56.1 


56.3 
56.6 

56.8 


274.1; 

175-8 

276.8 

177.8 
27S.8 

179.^ 
280.7 

281.7 

282.7 

183-7 


284.6 

285.6 
286.6 

287.6 

288.6 

2S9.5 

290.5 

291.5I62.C 

292.5  6t.i 

293«4  62.4, 


Dop. '  l«ar.  ■ 


57.6 

57.8 
58.0 
58^ 

584  ■ 

58.6: 

;8.8' 

59.0 

59*3 

59*5 

59-7 

59.9 
60.1 

60.3 

60.5 
60.7 
60.9' 
61. 1 . 

61.3 
61.5 

61.7 


for  7X  I>e"rees, 


Table  II.    Difference  of  Latitude  and  Departure  for  11  Degrees. 


Dirt 

JLat. 

12J 

118. 8 

22 

119.8 

^3 

120.7 

H 

121. 7 

45 

122.7 

26 

123-7 

*7 

124.7 

sB 

125.6 

i9 

126.6 

30 

127.6 

'31 

128.6 

32 

129.6 

33 

130.6 

34 

131. 5 

35 

ms 

36 

nr-s 

37 

134.5 

33 

135.5 

39 

136.4 

40 

»37.4 

141 

13^.4 

4* 

139.4 

43 

140.4 

44 

141-4 

45 

142.3 

46 

143.3 

47 

144.3 

48 

»45.3 

49 

146.3 

5^ 

147.2 

•SI 

146.1 

5^ 

149.2 

53 

150.2 

54 

151.2 

55 

£52.2 

56 

153.1 

57 

154. 1 

S^ 

155. 1 

59 

156.1 

60 

157. 1 

161 

15S.0 

62 

159.0 

63 

160.0 

(4 

161. 0 

6.- 

162,0 

66 

I  <;  3 . 0 

67 

163.9 

0* 

164. 9 

69 

165.9 

70 

166.9 

1.7 » 

167.9 

7* 

168.8 

73 

169.8 

74 

170.8 

75 

171. 8 

76 

171.8 

77 

173-7 

78 

174-7 

79 

«75-7 

80 

176.7 

Pep.  \  L>t. 


Dcp. 


Dd  2 


for  79  Degrees, 


Table  II.    Difference  of  Latitude  and  Departure  for  14  Degrees, 
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10 

III 


103.4; 37.6 
387o 


104.3 

I2jfOS.2 

r^  106.2 


i6i 
62 

63 

64 
6-^ 

66 
6- 
68 
69 

70 


Lat. 


113. 7 
114. 6 
IT5.6 
116. 5 

117.5 
118.4 

119-3 
120.3 

121.2 
122.2 

123.1 
124.0 
125.0 
125.9 
126.9 
127.8 
128.7 
129.7 
130.6 
131  6 


132.5 

133-4 
134-4 
135-3 

136.3 
137.2 

138.1 

I39-' 
140.0 

141*0 


141.0 

142.8 
143.8 
144.7 

'45-7 
146.6 

147.5 
14S.5 
149.4 
I '50.4 


151.3 
152.2 

153.2 
154.1 
155. • 
156.0 
156.9 

>57.9 
158.8 

159-7 


Dep. 

Dift 
181 

Lat. 

Dep.iDift 

41,4 

170. 1 

61.9 

24' 

41.7 

82 

171. 0 

62.2 

4> 

42.1 

83 

172. 0 

62.6 

43 

42.4 

^^ 

172.9 

62.9 

44 

42.8 

i^5 

173.8 

63.3 

45 

43-1 

86 

i74«8 

63.6 

46 

43.4 

87 

'75.7 

64.0 

47 

43.8 

88 

176.7 

64.3 

48 

44.1 

89 

177. <i 

64.6 

49 

44-5 
44*8 

90 
191 

178.5 

65.0 
65.3 

50 
251 

179-5 

45-1 

92 

180  4 

65.7 

5» 

4'J««; 

93 

181. 4 

66.0 

53 

45.8 

94 

182.3 

66.4 

54 

46.2 

95 

183.2 

66.7 

55 

46.5 

96 

184.2 

67.0 

56 

46.9 

H 

185.1 

67.4 

57 

47.2 

98 

186. 1 

67.7 

58 

47.5 

99 

187.0 

68.1 

59 

47.9 

200 
201 

187.9 

68.4 
68.7 

60 
261 

48*2 

188.9 

48.6 

02 

189.8 

69.1 

<2 

48.9 

03 

190.8 

69.4 

63 

49-3 

04 

191.7 

^9.8 

64 

49.6 

05 

192.6 

70.1 

«$ 

49.9 

06 

193.6 

70.5 

66 

50.3 

C7 

«94-S 

70.8 

67 

50.6 

08 

195-5 

71.1 

68 

51.0 

09 

196.4 

71.5 

69 

SI. 3 

10 

211 

»97.3 

71.8 
72.2 

70 
271 

51.6 

198.3 

5*.o 

12 

199.2 

72.5 

72 

52.3! 

1 

13 

200.2 

72.9 

73 

52.7 

H 

201.1 

73. » 

74 

53.0 

15 

202. 0 

73.5 

75 

53.4' 

16 

203.0 

73.9 

76 

53.7 

17 

203.9 

74-2 

77 

54- 0 

18 

204.9 

74-6 

78 

54.4 

19 

205.8 

74-9 

79 

54*7 

20 
221 

206.7 

75.» 
75.6 

80 
281 

55.1 

207.7 

55.4 

22 

208.6 

75-9 

82 

55-7 

23 

209.6 

76.3 

83 

56.1 

24 

210.5 

76  6 

84 

5^-41 

*5 

211.4 

77.0 

85 

56.8; 

26 

212.4 

77.3 

86 

57. 1' 

27 

213.3 

77.6 

87 

57.'^ 

28 

214.2 

78.0 

88 

57.8 

»9 

215.2 

78.3 

89 

58.1 

30 

216.  T 

78.7 

90 

58.5 

231 

217. I 

79.0 

291 

58.8 

32 

2l8.0 

79-3 

9* 

59.2 

33 

219.0 

79-7 

93 

59-5 

34 

219.9 

So.o 

94 

59-9 

35 

220.8 

80.4 

95 

60.2 

36 

221.8 

80.7 

96 

60.5 

37 

222.7 

8r.i 

97 

60.9 

38 

223.6 

81.4 

98 

61.2 

- 

39 

224.6 

81.7 

99 

61.6 

40 
Dift 

225.5 

Dep: 

82., 
Lat. 

3eo 

Lat. 

Dift 

Ltt. 

22^-5 

227.4 

228.3 

2*9.3 
230.2 

231.2 
232.1 

233-0 

234  o 

234-9 
235.9 

236.9 

237-7 

»38.7 
239.6 

240.6 

241.5 
242.4 
243.4 
»44.3 


HS.3 
246.2 

247. 1 
248.1 
249.0 
250.0 
250.9 
251.8 
25s. 8 

*S37 

»54.7 
25^.6 
256.5 

257.5 

»58.4 
259.4 

260.3 

a6i.2 

262.2 
263.1 


Dep.  I 


82.4 
82  8' 
83.1 

83.5 
83.8 

84.1 

84-5 

84.8 
85.2 
85.5 


[ 


85.8 

S6.2 

86.5 

86.9 

87.2; 

87.6I 

87.9 
88.2 

S8.6 

SS.9 

"89! 
89.6 

90.0 
90.3 
90.6 
91.0 
91.3 

9i*7^ 

92.0 
92.3 


92.7 
93.0, 

93.4; 

93-7! 

94.1 

94.4 

94^7 
95.1 

95.4 

95.8 


96.1 

96.4 
96. S 

97-1. 
97.5 

97. 8. 
98.1' 

985. 
98.8 

99.2. 


for  70  Degrees, 


99.5' 

99«9j 
ioo.i< 
100. 5 1 
100.9:1 
101. 2  [ 
101.61 
101.9! 
102. 3| 
101.6; 


Tazle  U.    Diflecenee  of  Latitude  and  D^itaie  for  31  l)flgrees. 


DiftI 

at.  r 

iT:^ 

ifi   Lai.    I 

ep.|bil 

tl  Lat.  I  Pep.  IJpif 

_L^Dcp.llDift 

Lat.      Dep.  J 

0.90 

6.     56.7* 

11)9.064.9  141 

7i7~c^Ma 

1  0 

1.9  0 

0.7  j 

61     S7-9 

1.1   I 

113.9 

t3.7     8: 

169.9  65-1     4* 

"S-9 

86.7 

3C 

1.8  0 

63     58.8 

M4.g 

44. 1     ? 

.70,86 

S-6     43 

116.9 

87.1 

4 

3.7  0 

1.4 

64     59.7 

1.5.8 

44.4     84 

■7..^  65.91144 

»7.S 

87.4 

5 

14-7  0 

65     60,7 

z-i\  I 

.16.7 

44. 8|  a 

6.3     45 

218.7 

87. 8 

£ 

S.60 

66     61.6 

l-7i  » 

4  117.6 

45.1     8* 

.73^6  66.711  46 

119.7 

88.2. 

6.5  a 

i-S 

<J     61-S 

"  MB. 6 

4S-5fl  8 

.74-6  (■ 

7.0    47 

130.6 

88. s 

g 

7.5  ■: 

»-9 

*8     fij.5 

8  1.9.5 

4S.9IS 

17!. 5  67.411  4S 

131.5 

88.9 

S.4< 

.3.1 

69     64.4 

4-7    1 

9  120.4 

46.>    8 

176.4^7.7     4 

131.5 

89.1 

9'^ 

5.6 

7-=     6?. 4 

S  '"■* 

46.6|9 

.77.4    B.<ll  5 

133-4 

89.6 

O.J 

3-S 

71      6fi.3 

'1    [12. 3 

4S.9I1, 

178.368.411^5 

^34-3 

90.0 

4.1 

71      67. i 

ll'%  ■ 

%  IJl.t 

47-3     9 

.79.168.8     5.]a3s.3| 

90-3 

n 

4-7 

73      68.1 

J  114.1. 

t^-'h 

.So.iS9.,|  5«  136.1 

90.7 

'4 

3-1 

5.6 

74     69.1 

16' 5 

4  '»5.' 

4S.0     9 

4  181.1 

9.5     54  137.1 

91.0 

15 

14-0 

>S,4 

11  T'" 

i-'d 

5  n6.o 

4S.4    9 

.S2.069.9lj5 

138.1 

91.4 

i6 

14.9 

=5-7 

6  1J7.0 

48-7     9 

6  183.0 

D.i     S6I139-"! 

"5-'9 

rf., 

77  71^9 

tiiii 

7    "7-9 

49.1    ^ 

7   .83.9 

139.9 

91.1 

iS 

16.1 

36.5 

78 

7=.8 

S   iiij.» 

49'5     9 

8  .g4-S 

140.9 

91-S 

19 

ce.g 

7C 

73. S 

il.i 

H,  ..9.S 

49.8    9 

9  .85.8 

'■'      ' 

141.8 

91. 8 

16.7 

□7.1 

9o 

74-7 

jS.7 

0  13° -7 

_S°-'   " 

0  ,86.7 

-  ilii7 

.9.6 

07.  s 

75.6 

19.0  7 

T    131.6 

50.5   10 

1   1S7.6 

143-7 

"'93-S 

10.  s 

07.9 

Si 

76.6 

IS -4 

1  ni.6 

50.9    0 

2  i83.£ 

1  =44-6 

93-9 

33 

"■5 

oS.a 

85 

77. s 

:9': 

3   '33-5 

Ji.i    a 

3   1S9.5 

3  Hi- 5 

94-3 

11 

11.4 

0B.6 

1"* 

7B.4 

30.1 

H  134-4 

;i.*    c 

4  '90-5 

73-iU  6 

4  146.5 

94.6 

»S 

13.3 

09.0 

as 

7fl-4 

30.! 

i  '35-4 

51.0    c 

5  '9'. 4 

?J-5|  6 

5  »47.4 

95.0 

:l6 

M'3 

P9'3 

86 

So.  J 

30.8 

jS  136.3 

j».j 

6  19».3 

73.  B     6 

6  H8.3 

91*3 

'7 

15.1 

cg.7 

87 

7  137.1 

S»-7 

7   '93-3 

74.»1  S 

7   H9.3 

9S.7 

3g 

16.1 

,8   138. I 

S3-.0 

8  194- ! 

74.S|  ■ 

8  150.1 

96.0 

»9 

'2'' 

89 

8j;. 

t9   139-1 

53-4 

9  '95.1 

9  151.' 

96-4 

3° 

JO. 8 

10 

8f° 

imL 

;o   MO^ 

53.8 

^  196-1 

°  151-1 

96.8 

3> 

TkT^ 

91 

Si    141,0 

54.1   2 

.   197. c 

I  253.0 

97." 

3» 

29.9 

"1 

9a 

B5.9 
86.1 

3J-0 

SI   141.9 

54.5 

1  197.9 

1  253.9 

97.5 

35 

10.  B 

93 

^*'! 

53  >4».8 

54. 8 

3    '98.9 

3  *S4-9 

97-8 

34 

3£-7 

94 

87.8 

J4  ■43-8 

SS-' 

4   .99.8 

;6-7 

4  liS-s 

98.1 

35 

31-7 

is.S 

9i 

88.- 

34.0 

js  144.7 

5S-5 

5  100.7 

5  156.7 

98. S 

3« 

31.6 

M.9 

96 

S9.6 

34  "J 

^6   145.6 

55.9 

6  101.7 

77-4 

6  1ST.7 

,8.9 

37 

34-5 

■3-3 

^7 

90.6 

34-= 

57   H6-6 

56-3 

7   201.6 

77.8 

7  ij8.6 

99.3 

J» 

J5-5 

13.6 

98 

91. s 

3S-' 

i*  '47-5 

56.6 

18  1C3-S 

;8.i 

S  159. J 

99.6 

3! 

3a.* 

^4-5 

99 

9S.4 

'S'l 

S9  148.4 

57.0 

19  "4.5 

^^S 

9  160.S 

37.3 

14-3 

_93-^ 

35-8 

(.0  ,41.4 

.57.3 

10  io^4 

78. 8  j 

0  161.4 

'°°-l 

~4i 

3a.] 

14." 

94. 

567.- 

br   150.3 

57.7    2 

11  106.3 

S:  16173 

100.7 

4» 

■39.1 

[j.i 

95.2 

36-6 

6a  .51.1 

58.. 

11  107.3 

79.6 

S-  163-3 

43 

40.1 

's-3 

^3 

96. 

;-6.9 

f3   15^. » 

s^s 

13  108 ■ 

^9■9\\ 

Sj  164.1 

101.4 

44 

41.1 

ij.S 

°4 

97- 

37.3 

64  '33- 

j8.8 

14  109. 

So.jI 

84  165.1 

toi.S 

4 

41.0 

.6. 

OS 

98. 

,7.6 

fis  ■54.C 

59." 

IS  210. 

So.fif 

85  ^a. 

4« 

43.9 

■  £. 

061   9,. 

3?-'= 

66   ijs.c 

59-5 

86  167.Q 

101,5 

4 

43-9 

li. 

1   " 

99- 

33.3 

67    .55. 

59-8 

17  HI- 

87  ^67. 9 

■01.9 

4 

44:h 

oS 

TOO. 

38-T 

68    .36. 

60.= 

iB  jii. 

8!!  iM. 

103.1 

4? 

4S.7 

■!■ 

09 

lOI. 

39- • 

69  '57. 

60,6 

19  1.3, 

89  .69. 

103,6 

5 

46-7 
•17.6 

<7. 

.8. 

11  '= 

II" 

7^ 

39-4 
T9I 

TO   .;S. 
7!    159. 

60. 9  n 

30  114. 

31  11;. 

ti!^ 

90  160^ 

91  171, 

.'°3-9 

104.3 

5 

48.5 

11 

104. 

4C.I 

7a   160. 

61.6 

31    216. 

Ss'i) 

92   171. 

104.6 

5 

49-5 

19, 

.3 

105. 

40.5 

73    161. 

6i.o 

33   117. 

83-5U 

93  273. 

los.o 

5 

■5.4 

y  J4 

106, 

40,5 

74   161. 

61.4 

34  ^'B- 

83-9] 

94  «74. 

.05.4 

s 

?'■ 

I 

41.1 

7!   163. 

61.7 

3!  119. 

(  84.1 

95  17  5. 

105- 

J 

Six. 

,<. 

loS 

41.6 

76   164. 

63.. 

36  110, 

4-6 

96  776. 

53. 

17 

109 

4' -9 

11   165. 

63.4 

3;  ^ai. 

H-4 

97  177 ■ 

106 ! 

5 

Bi*. 

lO. 

iS 

4«.5 

78   .66. 

1  63.8 

3B  .11. 

8s -J 

9S   i;S. 

ii;6. 

! 

9  5S- 

41.6 

79    ifi?- 

J  64.1 

39  "3- 

IS.4 

99  179. 

(   107.1  II 

« 

056, 

11. 

r 

111. 

.43^0! 

8o'  168. 

»   64- s 

40  114. 

■K? 

00  180. 

"111 

Id; 

"tiD.7 

17 

^dS 

Ocp 

x;:. 

DiW  Dep.  1  Lit.  f 

ly.li  D-p 

Ii77^ 

)irr   Ucp.  1  Lit.    11 

1                                                                                                                   ini  tiC)  \Jv:^Ke.i=                  ' 

f- 

TABf*  II.    Difikrcnc^  of  Latitude  and  Departure  for  22  Degrcft, 


Diift 

I 

z 

3 

4 

5 
6 

7 

a 

9 


II 

15 

i6 

17 
iS 

19 


Lat. 

00.9 

OI.Q 
02.8 

03.7 

04*6 
05.6 

06,5 

07.4 
08.3 
09.3 


10.2 


Dep. 


00.4 

00.7 
01. 1 
01.5 
01.9 
02.2 
02.6 
03.0 

03.4 

2I1Z 
04. 


1 1 . 1 1 04 . 5 


12. 1 
13*0 

14.8 
15.8 
16.7 
17.6 
18. > 


%% 

*3 

*4 

as 
26 

i7 
z% 

*9 
30 


3« 

3» 
33 
34 
35 
36 
37 
3« 

39 
40 


4» 

41 

43 

44 

45 
46 

47 
48 

49 

JO 

5> 

52 

53 

54 

55 
56 

57 

58 

?9 
60 


Dift 


04.9 
05,2 
05.6 
06.0 
06.4 
C6.7 
07.1 
07. 5 


19.5 
zo»4 
21.3 

22.3 

*3-i 
24.1 

25.0 

26.0 

26.9 

27.8 

l^ 
29.7 
30.  C 

3i«5 

3i-5 

.33.4 

H.3 

.35*^ 
36.2 

3».o 
38.9 

39-9 
40.8 

41.7 
42.7 
43.6 

44-5 
45^4 
46.4 

47 '3 
48.2 

49.1 

nO.I 


07.9 
08.2 
08.6 

09.0 
09.4 

09.7 

10. 1 
10.5 
10.9 

1 1.2 


Dift 

61 
62 

63 
64 

65 
66 

67 
68 

69 

_70 

71 
72 

73 
74 
75 
7.6 
77 
78 

79 

80 


Lat. 


m 


1 1.6 

12.0 
12.4 
12.7 

I3-I 
13.=; 

i3«9 
14.2 

14.6 

15.0 

iW 

15-7 
16. 1 

16.5 
16.9 
17.2 
17.6 

18.0 
18.4 
18.7 


19. 1 
ig.5 
19.9 
20.2 
51.0 1  20. ^> 
51.9  21.0 
52.8121.4 
53. S  21.7 
22.1 


54-7 


Dcf. 


22.  ^ 


Lat. 


81 

82 

83 
84 
8«; 
86 

87 
88 

89 

9u 

91 
92 

93 

94 

95 
96 

X^ 

I  99 

ICO 
101 

02 

03 
04 

05 

06 

07 
08 

c9 
10 

III 

12 

13 
'4 
J5 
16 

17 
18 

19 

ao 


56.6 

57.5 
58.4 
59-3 
60.3 
61.2 
62.1 
63.0 
64.0 
64.9 


Dep. 


Dift 


65.8 
66.8 

67.7 
68.6 
69.5 


70. 

71" 

72- 
73- 
74- 


75-1 

76.0 

77.0 

77-9 
78.8 

79-7 

80.7 
81.6 
82.  q 
83.4 


84.4 
8:;. 3 
86.2 
07.2 
S8.1 
89,0 
89.9 
90.9 
91.8 
92.7 


22.9 
23.2 
23*6 
24.0 
24.3 
24,7 
25.1 
25.5 
25.8 
26.2 

26.6 
27.0 

27.3 
27.7 
28.1 
28.5 
28.8 
29.^ 
29.6 
30.0 

30-3 
30.7 

31.1 

3r.5 
31.8 

32.2 

32.6 

33.0 
33-3 

33-: 

34.1 

34' 5? 
34.8 

'35-2f 

36.0 
3^^-3 
36.7 
37.1 
37*5 


121 

22 

23 
24 

as 
26 

27 

28 

29 

JO 

131 
3* 
33 
34 
35 
36 

37 

38 

39 

40 


Lat. 


Dift 


93.6 
94.6 

95*5 
96.4 

97-4 
98.3 

9^.2 
lOO.l 
lOI.  I 

ro2.o 


f02.9 

103.8 

104. s 
f05.7 
F06.6 
107.6 
108.5 
109.4 
110.3 
III. 3 


Dep. 


37.8 
38.2 
38.6 
39.0 

39-3 

39.7 
40.1 

40.5 

40.8 

41.2 


141 
42 
43 
44 

45 
46 

47 
48 

49 
_5o 

151 

'^2 

53 
54 
55 
56 

57 

58 

59 
60 


41 .6 

42.01 

42*3 

42.7 

43.1 

43-5 
43. S 

44.2 

44.6 

45 -o 

Lat. 


161 
(z 

63 
64 

f>5 
66 

67 
68 
69 

JO 

'171 
72 
73 
V4 
7> 
76 


77 
78 

79 

bo 


12 


Dep. 


13. 
14.0 

15.0 

15.9 

16.8 

17.8 

18.7 

19.6 

20.5 


21.5 
22.4 

23.3 

24.2 

25.2 
26.1 
27.0 

2S.« 
29. 9 
29.8 


30.7 

31-7 
32.6 

33.5 

34-4 
35-4 

36.3 

37.2 

38.2 
39.1 


40.0 
40.9 
41.9 
42.8 

43-7 
44.6 
45.6 
46.5 

47.4 
48.3 


49-3 
50.2 

51. 1 

52,1 
53.0 
53.9 

55.8 

5<>-7 
57.-6 


58.5 

59-5 
60.4 

61.3 
62.3 
63.2 
64. 1 
65.0 
66.0 
66.9 


DiCt  Dep. 


•  7 


45 

45 
46.1 

46.5 

46.8 

47.2 

47.6 

47-9 
48.3 

48-7 


49.1 
49.4 
49.8 
50.2 
50.6 
50.9 

5I;3 
Si-7 
52.1 

52.4 


Dift 

181 

82 

83 

84 

85 
86 

87- 

88 
89 
90 


Lat. 


52.8 
53.2 
53-6 
53.9 
54-3 
54«7 
55.1 
55«4 
55.8i 

'^6.21 


56.6! 

56.9; 

57.3! 

57-7' 
58.1 

58.4 

58.8 

59-2! 
59. 61 

59-9: 


60.3 
60.7 
61. 1 
61.4 
61.8 
62.2 
62.6 
62.9 

63-3 
63.7 


191 
92 

93 
94 
95 
96 

'^ 

99 
zoo 

201 
02 
03 
04 

OS 
06 

07 

08 

09 

10 

211 
12 

13 
H 

W 

17 
18 

'9 

20 

221 

a.  .* 

23 

24 

25 
26 

27 
2S 

29 

30 


231 
32 
33 
34 
35 
S6 
37 
38 

39 
40 

Lat.  ;!Dift 


64.1 
64.4 
64.8 
65.2 
65.6 
65.9 

66.3! 
66.7 
67. 1 
67.4 


67 
68 
69 
70 

71 

72 

73 

74 

75 
76 


77 

78 
78 

79 
80 

81 

82 

83 

84 

85 


86 

87 
88 

89 
90 

91 

91 

92 

93 
94 


95 
96 

H 
98 

99 

200 

201 

202 
203 
204 


204 
205 
206 
207 
208 
209 
210 
211 
212 

213 


214 
215 
216 
217 
217 
ui 
219 
220 
221 
222 


Dep. 


67 
68 
68 
68 
69 

69 

70 

70 
70 

71 


71 

71 
72 
72 

73 
73 
73 
74 
74 
74 


75 
75 
76 
76 

76 

77 
77 
77 
78 
78 


79 

79 

79 
80 

80 

80 

81 

81 

82 

82 


Dep.. 


82 

83 
83 

83 
34 

^4 
85 

85 

S5 
86 


86 
86 

«7 

87 
S8 

S8 

88 

89 
89 

89 

Lat. 


Dift 


241 

4* 
43 
44 
45 
46 

47 
48 
49 

i£ 

5* 
53 
54 
55 
56 

58 

59 
60 


4 

2 

5 
9 
3 
7 
o 


5 
9 
3 
7 
o 

4 
8 

2 
5 


Lat. 


223.5 
224.4 

225.3 
226.2 
227.2 

22S.I 
229.0 
229.9 
230.9 
231.8 


261 

62 

63 
64 

65 

66 

«7 
68 
69 


271 
72 
73 
74 
75 
76 

77 
78 

P 
%o 


l8i 
82 

83 

84 

85 
86 

87 
88 
89 
90 


291 

9* 

93 

94 

95 
96 

97 
98 

99 

300 


Dift 


232.7 

^33. 7 
234.6 

435.5 
236.4 

i37.4 
238.3 
239.2 
240.x 
241 .1 


242.0 
242.9 
243.8 
244.8 

245-7 
246.6 
247.6 
248.5 

249-4 
250-3 

25^-3 
252.2 

253.1 

254.1 

255.0 

*55«9 
256.8 

257.8 

^58. 7 
259.6 


260.5 
261.5 
262.4 

263.3 
264.2 
265.2 
266.1 
267.0 
268. c 
268.9 


269.8 

270.7 
271.7 
272.6 

273-5 
274.4 

275-4 
276.3 

277.2 
278.2 


Dep. 


fur  6'8  Degrees, 


Dep. 

90*3 

90«7 

91  .Q 
91.4 
91.8 
92.2 
92.5 
92.9 

93-3 
93.7 


94.0 
94.4 
94.8 
95.2 

95-5 
95-9 
96.3 
96.6 

97.0- 
97.4 


97.8 
98.1 

98.5 
98.9 
99.3 
99.6 

00.0 

00.4 
00.8 
01. 1 


01.5 
01.9 
02.3 
02.6 
03.0 

03-4 
03.8 

04.1 

04.5 
04.9 


05.3 

05.6 
06.0 
06.4 

06.8 
07.1 

07.5 
07.9 

C8.3 

08.6 


09.0 

09.4 

09.8 
10.  J 
10  5 
10.9 

".3 
IX. 6 

X2.0 

12.4 


Lat. 


Table  II.    DitTerenceof  LatitudtiAn^  Departure  fot  23  Degrees. 


Dil 

Lat. 

"iP. 

bir 

La:. 

D^ 

Di 

t    Lat. 

D^ 

Di( 

Lit. 

Dep.lDlfl|  Lai. 

££Pl 

0Q.4 

T 

S5.. 

13.3 

47.; 

.667 

7D. 

h* 

94- 

00.  S 

61 

57. 

14.1 

47  .-5 

* 

.67. 

41 

111 

94- S 

fi3 

58. c 

14.6 

113- 

43. 

Si 

,63. 

43 

1*3. 

94.9 

A 

oj-7 

01.6 

64 

5S.9 

15.8 

i 

114. 

4^.5 

84 

.69.4 

71.9 

44 

124, 

95-3 

04.6 

59  8 

15. J 

rij. 

4S.S 

3 

170. 

7!-3 

45 

115. 

95-7 

t 

*i.S 

01-3 

60,8 

I 

Ilfi.C 

49-' 

S6 

n-7 

46 

1.-6.4 

96.. 

7 

Q6.4 

67 

61.7 

2S,'l 

..6.5 

49- e 

47 

117.4 

96.5 

E 

07.4 

03.> 

sa 

6i.6 

i^.C 

117. 

So^ 

SJ 

173.. 

73-S 

48 

118.3 

9S.9 

9 

oj-S 

65 

fi3.5 

^ 

,t8.7 

S0.4 

8g 

174.0 

73. S 

49 

119.1 

97-3 

^ 

°3-9 
04.3 

Ti" 

64.4 
6,-4 

"7-4 
27.7 

•T 

l»o.6 

5''' 

191 

■74-9 

17s. a 

74.1 
74.6 

IJ. 

J3°' 
131.C 

97-7 
jtj.i 

■v= 

66.3 

28.. 

31 

rjl.5 

9* 

176.7 

7S-0 

J» 

131.0 

98.5 

"3 

OJ.l 

73 

57.: 

aJ.5 

33 

111.4 

51.0 

Is) 

177.7 

75 -4 

53 

131.9 

53.9 

>4 

,4.9 

05-5 

■?4 

6S.I 

341  "3-3 

51.4 

94 

.73.6 

7S-3 

54 

133-B 

99.1 

If 

13-8 

-5 

fi9-° 

29-3 

'^4-3 

5^-7 

9; 

■79.5 

76.1 

55 

»34.7 

9,. 6 

\& 

14-2 

o(i,. 

7* 

-»9.7 

36 

US.I 

5JI 

55 

,8:..4 

76. S 

5" 

135,6 

lOO.O 

IS.6 

00.6 

70.9 

30.1 

37 

iifi.i 

ij-i 

I3..3 

77 -S 

57 

136.6 

100.4 

i8 

i6.fi 

78 

71. S 

30- 5 

3? 

33.9 

9S 

'S1.3 

77.4 

ss 

137.5 

100.8 

19 

'?5 

79 

30.9 

39 

118.0 

54-3 

99 

.Sj.i 

Tr-t 

59 

»3S-4 

la 

18.4 

07.8 

7J-6 

31-3 

Jio 

118. Q 

!4'7 

.84., 

73,, 

60 

'39-3 

lOI.ti 

1(1.3 

oTl 

74.!- 

JI.6 

141 

119. s 

SI.i 

lot 

.93.= 

73.  5 

^ 

14^-: 

13.3 

ot.6 

81 

75-5 

31.0 

4-- 

130.7 

55-S 

>S5.9 

73.9 

61 

141.! 

101.4 

»1 

09. 0 

83 

76.4 

31.4 

4.' 

131.6 

S5-9 

■?i 

m.<i 

79-3 

*3 

141.  1 

14 

05.4 

H 

77-3 

131.6 

s6-3 

04 

ii7.% 

79-7 

64 

143.0 

loj.; 

15 

li.O 

09.  K 

85 

78.. 

33.1 

45 

I33.5 

S6.7 

es 

i«3.7 

go.i 

65 

^43-? 

'OJ-S 

16 

iJ-'S 

86 

79-1 

33.6 

45 

134.4 

57.0 

a6 

189.5 

fc.S 

66 

i44-; 

.0J.9 

SI 

87 

So.i 

34.0 

47 

135-3 

57-4 

190.5 

30.9 

fi? 

145.  i 

,04-3 

18 

gij 

ii.a 

34. 4 

4^ 

136.1 

;7.S 

oi 

191.5 

8'-3 

fi8 

146.7 

104.7 

*9 

j6.: 

'■■3 

89 

l'-} 

34.K 

49 

'37-1 

1' 

&9 

191.4 

Si. 7 

69 

147.6 

';s  I 

3D 

^ 

90 

Si.S 

35-  = 

_5^ 

Lli_' 

5^.6 

;9'-3 

81.  [ 

td 

liLl 

10;.  5 

3' 

3* 

IB.  J 
'9-5 

■J-5 

9' 

9' 

r, 

35.6 
35-9 

151 

-IT- 

'39-9 

S9.0 
i9-4 

11 

194 ; 

■95-' 

s 

171 

»+9-: 

IjO.^ 

■0S.9 
106.3 

}3 

!°.4 

93 

85.6 

jfi-3 

S3 

140. S 

59.3 

'3 

196. 1 

fii.J 

73 

151.3 

OS. 7 

34 

3'-3 

3.3 

44 

86.; 

3f>w 

54 

.4<.8 

6o.» 

14 

197.0 

gj.fi 

J4 

iSt.i 

35 

>J-7 

95 

87-4 

37.1 

55 

141.7 

60.6 

'5 

'97.9 

*4.o 

75 

153- ■ 

3* 

13-' 

14. 1 

96 

83.4 

37.5 

36 

143. 6 

S1.0 

16 

.98.S 

4.4 

75 

154.. 

07,8 

3- 

J4.1 

4-5 

97 

S9.3 

37.9 

57 

144.  ^ 

St.3 

199.7 

4-8 

is;.c 

o3.i 

3S 

3  5--f 

14.8 

9B 

93.: 

3^-3 

S' 

145-4 

6,.7 

i3 

35.1 

78 

I55-IJ 

08.6 

39 

3.=;.  9 

5.1 

99 

3S.7 

59 

61.1 

'9 

io,.6 

^t.fi 

79 

»s6-a 

09.0 

_46 

lfi,3 

3.6 

too 

i'-.' 

60 

"47.3 

6i.< 

"'-5 

?6.o 

do 

'57-7 

.iid 

41 

17-7 

G.o 

39-5 

.48.1 

103.4 

S6j 

15B.; 

09.3 

4^ 

3*.7 

93-9 

39.9 

61 

149.1 

63.3 

104-4  86.7J 

Si 

159. t 

43 

Oi 

94-^ 

40.: 

63 

<So-o 

63.7 

^3 

»°M 

7.1 

53 

160.  s 

44 

40-5 

7,2 

04 

9S-7 

4.0.6 

64 

■  51.0 

64-1 

«t 

106.1 

7.5 

84 

16.-4 

45 

41.4 

05 

9S.7 

41. ol 

151.9 

4-5 

107.1 

7.9 

n 

J61.3 

.1.4 

+s 

4''3 

s!o 

97,6 

41.4     66 

151. S 

■54-9 

io5.o 

M.l 

'ac 

163.3 

II. 7 

47 

43-3 

S.4 

°7 

93.5 

41-S      67 

'53-7 

S-3 

109-0 

a. 7 

S7 

164,2 

4« 

4t.i 

a. 3 

oS 

99-4 

4<.i      6S 

154.S 

S.6 

2S 

-09-9 

9.1 

33 

leio 

t:.j 

49 

tt.1 

9.1 

09 

tfi.3 

41.6     69 

.55.6 

56. o- 

HO.  8 

9-5 

89 

J^ 

♦fi.o 

■jii 

64 

3^ 

III. 7 

91 

9° 

166.9 

'3-3  1 

5' 

46.9 

TT 

Ti 

"aiTi 

43-4   "T" 

■57-4 

mT5 

3r 

11. b 

0-3 

191 

isTr? 

TTT? 

51 

;*:! 

03.1 

43.8      71 

rs8,3 

7.! 

13.6 

0.6 

91 

168.8 

"4-', 

Si 

'3 

04.0 

44-1     73 

159.1 

1.6 

33 

14.5 

I.o 

93 

69-7 

■4-5  1 

54 

49-? 

'4 

□4. 9 

44-5     74 

S.o 

34 

2.5-4 

94 

170.6 

.4.91 

S! 

iQ-i 

t.S 

'S 

05.9 

^4-9      75 

161,  t 

8-4 

35 

1-8 

9! 

171-5 

•5-y 

S* 

1-5 

06. S 

4i-3      ?6 

r6i.o 

S.8 

36 

9& 

171.S 

•S-7\ 

i7 

»-S 

1-3 

17 

07.7 

4'i-7      77 

62-9 

9.1. 

17 

97 

'73-4 

,0.0  1 

3S 

3.4     -7|| 

18 

0I.6 

46..      7S 

63. 3 

g.& 

3^   119.I 

1.0 

ii 

174-3 

.6-4 

5T 

4.3   13.. 

"9 

09. J 

46.5     79 

64.  s 

9-« 

3  9   "O-O 

'i 

99 

175.1 

,6.8  1 

6« 

5-1  *3-4 

10.5 

4«.9     8a 

r6s-7 

45  1W.9 

3.« 

00 

76.1 

17.1 

Uift 

Dep.    LatJ 

5nt  D^j 

TITiiMft 

D.p. 

■^ 

lift    nep. 

:^ 

Dift 

Dop. 

I.11.  - 

tor  (>7  l)ci>i-v.'s.                    II 

V 

Tab  IV  11. 

DfSerence  of  Latitude  and  Deptrlu 

rtfcr241>e^e*: 

Dift 

Lat. 

D.^ 

BIfi 

Lat. 

D.y: 

Dift 

L.t. 

De^ 

Dift 

Lat. 

Dcp. 

Dir> 

Lat. 

Dep. 

I 

«..9 

0^.4 

61 

35.7 

¥i 

III 

110.5 

49,1 

18. 

It;. 4 

73.6 

»4' 

ZIO.J 

98.0 

□1.8 

ao.8 

56-6 

III. s 

496 

?» 

166.3 

74.0 

43 

98.4 

3 

01.7 

57.6 

ly.l 

13 

500 

83 

.67.1 

74-4 

43 

98.8 

4 

03.7 

5S.5 

16.0 

»4 

J'3-3 

504 

h 

■  68. 

44 

.J9.1 

5 

04.6 

*S 

59'4 

»6.4 

»i 

114.1 

50.3 

8s 

i6j.o 

-,i-z 

45 

99.7 

05.5 

D1.4 

66 

60.3 

i&.a 

a6 

5'-» 

36 

169.9 

75.7 

46 

114 

7 

ofi.+ 

M.8 

67 

61.1 

17-3 

ii6!o 

51-7 

«7 

170.8 

?6  1 

*2 

10D.5 

t 

97-3 

03.3 

68 

61.1 

116. 9 

51. 1 

171. 7 

7^.5 

Ai 

6 

9 

OJ-7 

69 

63.0 

iS.i 

'9 

II7-S 

52.5 

Bg 

7-5.9 

49 

117 

S 

101.3 

05J 

04.3 

70 

63.9 
04.^ 

1S.5 

JO 

13J 

iiB.B 
119.7 

51.9 
53.3 

191 

'73-6 
"74. 

77^7 

JO 

151 

118 
»19 

1 

>3 

11,9 

StI 

71 
73 

65.S 

66.? 

19.3 

19.7 

3* 

iii-i 

53-7 
54-1 

91 
93 

■7S- 

I7fi. 

78.1 
78,5 

S3 

130 
131 

101.5 
io».9 

'4 

IJ.8 

^l:T 

74 

67.6 

30.1 

34 

Hi  .4 

S4-5 

94 

78.5 

i4 

iji 

103.] 

'5 

'3-7 

7; 

68-5 

30-5 

!S 

"3-3 

54-9 

95 

178. 

79 -S 

-5i 

m 

o 

103.7 

i6 

14.6 

06.5 

65.4 

30.9 

3fi 

114.1 

S5-3 

5ii 

■79 

79-7 

J6 

»33 

9 

104.1 

17 

iji 

Ofi., 

?7 

37 

liS-i 

55-7 

97 

iSo. 

So.i 

57 

134 

H 

lof.; 

)S 

.6.4 

07.3 

7S 

7'-3 

3"-7 

38 

1x6.1 

56.1 

98 

180. 

io. 

i« 

»3S 

104.9 

Is'* 

07.7 

^^ 

.72.1 

31.1 

39 

S6.5 

99 

iSi, 

So. 

1^ 

236 

■oS-3 

ao 

□8.1 

So 

73.1 

3^.5 

4C 

"7.9 

569 

100 

ti. 

1)7 

_S 

loS-S 

1^ 

^ 

17 

74.0 

31.9 

r4! 

S/.3 

TsT 

sTT 

161 

138 

4 

Tsn 

aS.i 

0S.9 

Si 

74.9 

33.4 

V 

I19.7 

S7.8 

184. 

ii.i 

62 

139 

3 

1D6.6 

»J 

09.4 

8i 

75.8 

33-8 

4; 

130.6 

SB.I 

03 

.8;. 

ii.6 

ii 

140 

3 

"* 

lrl.5 

□9-3 

U 

76.7 

34,1 

.JI.6 

S3.6 

04 

1^6, 

M-o 

u 

141 

107.4 
107.8 

"5 

11,  B 

35 

34.6 

4; 

.31.S 

S9-0 

■^5 

187. 

\i-4 

«5 

=41 

i6 

13-S 

10.* 

S6 

ri-6 

35-0 

46 

■33.4 

59-4 

iS3. 

53.8 

66 

143 

108.1 

>7 

H^ 

11.0 

?7 

79-5 

35-4 

47 

'J4.3 

S9.8 

07 

.89. 

84.1 

■57 

^43 

2 

10S.6 

18 

15.6 

.1.4 

a 

■S"-* 

35.8 

4B 

'35.' 

6Q.a 

c4 

igo. 

84.6 

C8 

144 

109.0 

49 

i«.i 

11. s 

B9 

8-1 

36.2 

49 

135.1 

^□.6 

09 

150. 

S5.0 

Cfl 

145 

109,4 

JO 

17. 4 

Jl-1 

90 

36-6 

Jf 

■37-f 

fii.c 

.91. 

35.4 

_70 

146 

7 

lO^.I 

1" 

>8-3 

t.1.6 

«' 

IVTi 

37.0 

IS' 

l!7.9 

TTT^ 

i7T 

191, 

8S.8 

171 

^47 

G 

lIO-» 

31 

19,1 

.3.0 

5> 

P4.0 

37.4 

5* 

i;B.9 

61.8 

193. 

86.1 

71 

148 

5 

33 

30.1 

13.4 

93 

Bi.c 

37.8 

SJ 

139.8 

G1.1 

13 

■94. 

.16.6 

75 

149.4 

34 

31.1 

.3.8 

94 

85,9 

3^; 

J4 

140.7 

6».6 

195. 

87.0 

74 

150  3, 

III. 4 

35 

31,0 

14.1 

95 

S6.g 

33,6 

55 

141.* 

63.P 

i; 

196. 

'7.4 

i 

251  I 

111.9 

36 

3*-9 

14.6 

96 

S7.7 

J^.O 

(6 

■41.3 

63.5 

197. 

ll^ 

151  1 

III. 3 

3' 
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3ep. 

Dif. 

Lat. 

Dep, 

lift 

Lat. 

Dep.  I 

lift 

Lat. 

Dep.  1 

1  oo.ni3L>.6     6 

47.4 

M 

1, 

94.0 

76.1 

Si 

40.7 

13-9 

4' 

■sTn 

51-7 

»o..So,.3     fi 

43.1 

9,0 

94.S 

76.8 

41.4 

'4-5 

4» 

38.1 

St-3 

30.  ?to.-sU 

49,0 

9.6 

13 

95-6 

77.4 

Sj 

41.: 

15,2 

43 

88.8 

'51-9 

403.n.z.5|fi 

49-7 

tO-3 

^4 

9fi.4 

73.0 

^ 

43.0 

'5.8 

44 

89.6 

153.6 

5  °i-9 

J.  -     « 

50.5 

a.9 

i; 

97-t 

7S-7 

8s 

4i.8 

16.4 

45 

90.4 

■54-2 

6  04-7 

3.!      6 

51. 3 

■■S 

:6 

97.9 

79.3 

86 

44- S 

46 

91.2 

.54.3 

7  =5-4 

4-4     6 

5J.I 

98.7 

37 

45-3 

47 

8  oS.i 

5.01    6 

ix.i 

i3 

99-5 

kl'.t 

S8 

46.. 

4* 

91.7 

lilt 

<,  07.0 

S-"    s 

53. S 

3 '4 

19 

00.3 

Si. 2 

89 

.46.9 

.3.9 

49 

■93.5 

■56. 7 

1Q07.H 

.6-3     , 

3  54-4 

*-> 

Jf 

Si. 8 

^ 

'47-: 

■9-6 

Jl 

■94-3 

■57-3 

11  oi.. 

o6-9     7 

44-7 

■3' 

"^777 

82.4 

7^ 

5" 

195.1 

r^ 

II  09.3 

37.6     7 

:  56.* 

45-3  1 

31 

□1.6 

83,1 

91 

149.2 

ID.? 

52 

195. S 

.58.6 

13  "o-i 

1'J     ' 

JSS-7 

45.^ 

35 

0J.4 

^'■' 

93 

IJO.r 

I'  5 

53 

<96.6 

159.2 

.4  10.9 

0B.8     7 

4  57-i 

46.6 

34 

04,1 

84.3 

94 

ZSO.B 

54 

197.4 

159-8 

tS  "-7 

09.4    7 

!S8.3 

47.2 

15 

04.9 

Ss-o 

95 

151.5 

IH.7 

55 

.98.2 

16S.5 

,6  .t.4 

5  59.1 

47-S 

J6 

05.7 

^1'"^ 

96 

151.3 

13.3 

;6 

.98.9 

16T.1 

17   13-2 

7  59 -S 

48-! 

37 

106 . 5 

86.1 

97 

153.1 

114.0 

S7 

'99-7 

iS  14.0 

£60.6 

49-. 

Ji 

107.1 

B6.8 

98 

■53-s 

I14.& 

5S 

.6.:;! 

.9  H-S 

II.* 

9  51.4 

49-7 

39 

■•S.o 

99 

154-7 

115,1 

59 

101.3 

163.0 

5£li 

40 

lai.i 

sa.i 

155-4 

1^5.9 

60 

■63.6 

"TTTTl 

Tjn  " 

TfiT^ 

Si.u 

141 

'=■).■' 

.56.» 

.61 

'64-3 

H.i     B 

263.7 

SI. 6 

41 

■  10.4 

89.4 

1)7.0 

117.  i 

61 

203.fi 

.64.9 

13  17-9 

■+-!    S 

3  H-5 

Si.i 

43 

90.0 

05 

157.S 

127. B 

63 

104.4 

165.5 

.4  18.7 

.5.>    S 

465-3 

51,  y 

44 

■  11  9 

90.6 

04 

158.5 

128.4 

64 

105.  J 

166.. 

>5    19-4 

■M    3 

566.1 

S3.i 

4; 

111. 7 

91.3 

05 

129.0 

63 

105.9 

.6b. 8 

16.4    { 

6  66.8 

34.1 

46 

113.5 

91.9 

o5 

160!  1 

119. ) 

66 

106.7 

'67,4 

.7.0 

757-6 

54.8 

47 

s:-5 

07 

i6a.; 

130.^ 

67 

107.5 

.68.0 

.8  11. S 

17.6 

S6S.4 

55-4 

48 

IIJ.C 

9}.l 

oS 

130.9 

61 

loS.^ 

168.7 

19  ".5 

iS.j 

969.2   56.0 

49 

93-8 

09 

T61.4 

131.5 

69 

109.1 

,69.3 

30  13? 

!i:l  . 

^49_2  5SJ: 

S^ 

lie!!" 

94-4 

lOj.^ 

I3«.i 

Jl 

3,  »4-> 

19.5 

170-7    57-3 

15" 

117.; 

95-0 

164.C 

131.0 

171 

'70 -5 

■31  14.9 

91  7'.S   57-9 

5' 

95-7 

.i4.t? 

■33-4 

71 

111.4 

33  »5-S 

10!  i 

93  7*- 3 

51-5 

S3 

.1S.9 

9^5.3 

'3 

165., 

134.0 

73 

17^:B 

34  ^6.4 
a  •7-» 

11.4 

94  75.> 
9;75.S 

59.  i 
59. S 

54 
55 

119.7 

120.; 

•t,:\ 

14 

Z', 

■34.7    74 
'35-3    75 

III. 9 
»i3-7 

.71.4 
I7J.1 

jfi  iS.= 

9674.6 

60.4 

56 

9S.=, 

.67-9 

n^.j  76 

ii4.5 

■.73-7 

37  '8H 

^i  J 

97  75-4 

61. □ 

s: 

98.8 

>7 

168.  & 

136.6   77 

1.5.3 

'74-3 

JS  19.5 

13.9 

9S76.; 

5* 

Ell.) 

iS 

169.4 

■37.1    7^ 

116.0 

■  75-8 

59  !0.3 

n.s 

9^76.9 

61.3 

59 

II5.S 

'9 

137.'   79 

116. !j 

40  ]iM 
4.   31.9 

15^ 

CO  77.7 
0.  78.5 

61.9 
63.6 

5a 

'24.3 

■38- 

2'7.-6 

176  I 

Ui. 

'°'-3 

211 

171. 

■  19. 

lUi 

11S.4 

TT^s 

4z  31,6 

16-4 

01  79. J 

64.= 

61 

125.9 

101.9 

171. 

■39  7 

Si 

219.1 

.77.5 

45  33.4 

IJ.i 

03  8^.0 

64.8 

(•} 

126-7 

23 

'73- 

140. 

^1 

119.9 

.78-1 

44  ii■^ 

i7.7 

6480.8 

65.4 

64 

I»7. 

10J.1 

'74- 

.41  .c 

s-t 

210.7 

'7S-7 

4s  5io 

lj.3 

o;3..6 

6fi.i 

6, 

118. 

.05.S 

1:4. 

141. 

«= 

211. 

'79-4 

46  3':.; 

=,S.9 

06  g;. 4 

66.7 

«e 

129. 

104.5 

*6 

'7i- 

141. 

86 

itto.o 

4736. 

07  ij.i 

S7.I 

<7 

.=9, 

ij;.i 

175. 

141. 

8- 

IIJ.C 

1S0.6 

■1^   37' 

30, » 

08  is. 5 

g^  0 

es 

130. 

105.7 

18 

177- 

143. 

tH. 

49  j6. 

30.  S 

0934- 

63.6 

69 

HI. 

106.4 

'9 

17S. 

114. 

.81.9 

JliL. 

^lA 

10^5. 

69., 

70 

»3'. 

X 

178. 

144. 

qC 

1-5. 

.81. t 

5'  J9- 

3^ 

>i  ib. 

69.9 

'7 

152. 

107.0 

=  3 

'79. 

■45^ 

29 

116. 

1^ 

51  40. 

31.7 

1,57- 

70.  s 

7 

■33- 

3 

183. 

146. 

9 

116. 

.33.8 

55  4'- 

33-4 

■i!?. 

7IJ 

7 

J34- 

.08.9 

3 

iSl- 

146. 

9 

117. 

.84.4 

S4  4». 

J4  0 

145s. 

74 

135. 

loy-:) 

3 

181. 

9< 

2^-3. 

185.0 

55  4»- 

^■6 

1:^9. 

7i.. 

136. 

J 

6147- 

9 

"': 

,85.6; 

5S43- 

35-> 

73-5 

7 

136- 

3 

183. 

4.4s- 

9 

.35.3' 

57  44- 

JS-9 

T7  90. 

75. 

i)7. 

.I..4 

3 

184- 

I  149- 

9 

130. 

i   .86. 9 

;»  45- 

36.  s 

iS  SI. 

74- 

7 

„8. 

Ill.O 

3 

.85. 

i    9 

2J1.6    187. s 

5)  45- 

37.I 

19  ■i'- 

74- 

7 

139. 

i 

1S5 

TUD. 

4   9 

132.4   i8*.i 

«o  46. 

37.* 

"91:. 

75- 

1  s 

I}!. 

■  "3- 

41 

186 

S'S' 

CJOl 

s   133.1    .88.8 

Dif  Dep.lLit! 

DLftlD^p 

_nr 

Oi 

L°^ 

Lm. 

Dii 

'  Dq" 

"1  Lit 

Dift|  Dt^"  1  L«t 

■ 

tor 

51 

Degre 

cs. 

Table  II.     Dincrcnce  of  Latitatlc  ami  Departure  for  40  Degrees. 


•== 


Dift!  Lat. 


j;oo.8  oo.o 
2[or.5  01.3 


6 [04. 6 
7|0^.4|o4.5 

8|o6.i   ■"  ■ 


i  16! 12.3 

19J14.6    II. 2^ 
20  15.2    12.0  1 


I  33  ^5-3  ^'-i 


!  34;afi-o 
35.Z6.S 


36:27.6  23.1  I 
S. 3(23. 8  I 


19.8  41.8 
50.6(42.4 


00 
[4.IU  82 
r4  81   83 


6.7     S6 


21.9 


If 


22.  i;  '  Q^  72.8  61 .  r 


0?.o 


!     -^ 
75.8  63.6!    's'j 

jioo  7^_^  64.3     6^ 
zeT^k^i  77-4^4-'>ni6i 


5> 


27  .Cj;    C2 

p. 9   27-<>  '  03 
3?«7i*^-3,:  04 


Dift 


7S.iI6^  6I|  62 

78. 9 1 66. 2  I  63 

66.: 

67.5,  -.. 
6:$.  1 1    66 


I  08  ^2.7 
I  09  S3.; 

!  10 


^lil  :.?;Zrt 


.1  j32.>|.iii  ^5*3 
.SI33.41!  12  8=;. 8 


40.6 i 34. I P  i^ 

41-4  34-7 

42-1   35-4 
42.9I36.0 


Dcp. 


86. 0 


o.-';  70 


'  i> 


19  91.- 


/  / 


Lat.!  Dift  Dcp.:  Lat. 


74 


1 1 


-.  ■ 


iDift;  Dcp. 


1 1  — 


03    5||21I 

04. 1m  22 

04.8  13 

j^.4j|  24 

06. l[  25 

06.7  i6 

07.^}  27 

oS  Oi  2S 

08.6;  29 

09.^1  ;o 


Dcp.  [Dift!  Lat.  iD^j|D[ft    Lat.     Dcp.    Dift    Lat. 


3     7J 


Lat. 


Lat. 


174.2 
174.8 

«75.5 
176.1 1 

176.8; 

177.4' 
178. X 

178.7I 

«79-3 
180.0 


180.6 
181.3 
xSi.9 
182.6 
183.2 
1S3.8 
184.5 
185.1 
185.8 
186.4 


187-1 
i»7.7 
188.3 
189.0 
189.6 
190.3 
190.9 
19X.6 
192.2 
L9A.8 

Lmt. 


for  50  Degrees. 


Tails  IL     Dl^reoce  of  Latitttde  knd  Departure  for  41  DegKH, 


1 

Dift 

La..  -Dcp-l^irtj 

Lat. 

Dcp. 

DiAj 

Lat^ 

53i 

Difi   Lit. 

Dep. 

Dift 

Lat. 

D=p. 

Xg 

4fi.o 

.0-0 

91,3 

79-4 

17^61 

18.; 

Si. 9 

58.. 

'■5 

SI. 3 

«1 

46.8 

91.1 

Bo.o 

32  .37.4 

19.4 

4* 

82. 6 

58.8 

3 

il.  3 

*3 

47-! 

.1.3 

9».g 

80.7 

83 

38.1 

S3,4 

59-4 

4 

53. a 

64 

48. J 

+I.Q 

*4 

93-6 

Si;4 

!* 

38.9 

44 

h" 

i 

03.3 

6S 

49' 

+1.6 

i"; 

94-3 

St.o 

8S 

39-6 

4i 

U-v 

34- S 

01-') 

£(i 

49. S 

43.3 

»6 

95. 1 

81,7 

86 

40.4 

46 

85-7 

61.4 

I 

35»3 

36.1 

04.6 
05. i 

fi7 
63 

Jo. 6 
51-3 

44.0 

»8 

95. a 

96.6 

83. J 
84.0 

88 

41.1 
4t-S 

13.3 

48 

86.4 
87.2 

61.0 
61.7 

9 

06.B 
07.5 

^a 

69 

f.:i 

4iJ 

'9 
30 

97-4 
98. 1 

34-6 
85. 3 

89 
90 

4>.6 
43-4 

=4-0 

49 

JO 

87.9 
88.7 

53-4 
64.0 

~ 

08.3 

07.1 

"77 

33.6 

ifiTe 

■3' 

98.9 

85.9 

■91 

44.1 

15.3 

351 

735:4 

164.5 

07.9 

54-3 

47.1 

3^ 

99-6 

86.6 

?i 

44-9 

ri6.o 

i» 

90.1 

165.3 

>3 

09. S 

OS.  5 

7J 

55-" 

47-9 

33 

00.4 

B7.3 

9J 

45-7 

ti6.6 

53 

'4 

10.6 

09.1 

74 

5S.8 

+8.5 

34 

B7.9 

94 

46.4 

»7-3 

54 

leeie 

15 

11.3 

09  .B 

7! 

S6.£ 

49,1 

35 

88.6 

95 

47.1 

27.9 

S5 

191.; 

167.3 

16 
17 

U.8 

.O.J 

76 
77 

^i:t 

49-9 
50.5 

3fi 

■  02.6 

103.4 

Itl 

96 

47.9 
4*- 7 

iig.6 
119,1 

56 

57 

193,2 
194,0 

163.0 

16S.6 

13.6 

ti'.i 

78 

iS.9 

51.2 

3S 

90.5 

98 

49-4 

119.9 

58 

'94- T 

169.3 

19 

11. s 
ij.i 

79 
So 

i?:: 

39 

104.9 
'°5-; 

^ 

99 

50.1 
5°-9 

130.6 
131. 1 

59 
60 

'9S'5 
■96-' 

,69.9 
170.5 

~i7 

7^ 

.3.8 

81 

61.  J 

S5-' 

^4? 

106.4 

91.5 

io7 

S'-7 

131. 9 

16, 

197.0 

171.2 

16. 6 

61.9 

S3-8 

4» 

93.1 

152.5 

131.5 

61 

197,7 

17'-9 

»3 

!7.4 

IJ.I 

?^ 

i4-S 

43 

107.9 

93-8 

03 

53-1 

I33» 

63 

198.5 

171.5 

^4 

.3.1 

'5-7 

84 

6j'4 

s;.i 

44 

.0S.7 

94.  S 

04 

54.0 

<33» 

t* 

199.2 

'73-1 

»5 

,«.9 

i6.4 

85 

64.2 

5S.8 

109.4 

95-" 

'54-7 

1J4-5 

6; 

173-9 

z6 

,9.6 

■7-1 
17-7 

86 

87 

If.; 

S64 

57-1 

46 

47 

110.9 

95-8 

96.4 

06 

I"'i 

ns-t 

66 
67 

200.  S 
101.; 

174.5 
■75-» 

18,4 

88 

66.4 

=7.7 

48 

97.1 

157.0 

'.H'.i 

63 

101.3 

175-8 

19 

ti.9 

19.0 

89 

67.2 

58.4 

49 

112.5 

97.! 

09 

■57-7 

137-1 

69 

176.5 

30 

■9-,7 

90 

67-9 

i9-° 

50 

"3-' 

98.4 

■58-' 

137,8 

3ii 

177.1 

J' 

TTa 

10.3 

9' 

63.7 

M? 

'SI 

114.0 

99.1 

'59-» 

138.4 

104.5 

■7^ 

3* 

.4.1 

21,0 

9* 

69.4 

6Q.4 

5^ 

114.7 

99-7 

160.0  139-1 

7> 

205.3 

r78-4 

« 

14.9 

ti.6 

93 

70.: 

6..0 

53 

115.5 

ID0.4 

ij 

160.8  139-7 

73 

loS.a 

34 

i;.7 

11.3 

94 

70.9 

61,7 

S4 

116.1 

■4 

.61.5  140,4 

74 

106.8 

179 '.8 

35 

ifi.. 

13.0 

9? 

7'. 7 

£2,3 

;s 

II7.0 

10 1.7 

15 

Tfi2.3 

141.1 

180.4 

3fi 

I7-J 

.j.< 

96 

71-5 

6,.o 

i6 

101.3 

16 

,6j.o 

14' ,7 

7^ 

208.3 

181   1 

17 

17.9 

14! 

97 

73.1 

63.6 

i7 

103.0 

161.8 

141.4 

77 

109.1 

38 

»4-9 

98 

74.0 

*4J 

58 

119. J 

.03.7      -8 

164.J 

143,0 

7S 

109.8 

39 

»9-4 

zS.6 

99 

74-7 

649 

59 

104.3      19 

'65- 3 

■43-7 

79 

183.0 

40 
41 

30. i 
10.9 

i«.i 

75-5 
76.; 

'ii 

60 

167 

1:0 '.f 

■  OS.6     IM     166.S 

■44-3 

145.0 

3o 

'",3 

'83-7 

26.9 

4* 

J 1-7 

27.6 

ai 

77.0 

66.9 

6aC.ii.3 

.06,3 

11  167.5 

145.6 

81 

iSs.o 

41 

31-5 

03 

77.7 

67.6 

Cii.aj.o 

106,9 

i3!i6S.3 

,46.3 

8, 

213.6 

185.7 

44 

33.a 

^s's 

04 

7S-S 

6E.2 

<4 

1^3-8 

107.6 

14 

169., 

147.0 

34 

114.3 

186.3- 

4 

19. 5 

OS 

79  ■» 

68.9 

6! 

114.5 

.08.1 

15 

169,8 

147-6 

U5 

115,1 

187-0 

46 

14"7 

jO.l 

oS 

69. 

i»3-3 

108.9 

16 

170.6 

■48.3 

\l^ 

137.6 

47 

)5-5 

30.8 

70. 

67 

109.6 

171-3 

148.9 

S7 

116.' 6 

'88.3 

4S 
49 

37 .0 

o3 
09 

'.:;, 

70. 

z 

Ii6!l 
117-5 

110. 9 

28 
»9 

171.1 
i;i.B 

149.6 
.50. 

88 
89 

117.- 

188.9 
.89.6 

S 
5 

39.1 

?4- 

FT 

83.0 

IF 

72. 
73- 

^ 

u8_ 
129, 
1.9. 

'■'-5 

111!; 

JO 

131 
3> 

■  73-6 

■7-*.  3 
175. 1 

■  ;o-9 
151. 

151. J 

1    9(1 

1: 

118I9 
1.9-6 
110.4 

'90-3 

190. 9 
.1,1.6 

i 

40.0 

34.3 

1 

85. 

7+. 

ri 

130. 

.13. 

li 

■7S-8 

152. 

93 

191.1 

i-i 

40.'3 

86. c 

74 

131. 

■34 

176.6 

'SJ. 

94 

121.9 

191.9 

s 

41. 

36. 

86. 

7i' 

75 

131. 

1.4- 

3 

177-4 

154- 

9 

111. 

'91.5 

s 

4.1. 

36  ■ 

87. 

76. 

7« 

132. 

"S- 

36 

17I. 

'54- 

9 

213.4 

43  ■c 

3? -4 

83. 

76. 

77 

■33- 

116. 

3 

.78- 

ISS-5|1  9 

114. 

194.8 

43- 

38. 

. 

%,. 

77- 

78 

'34- 

116. 

3 

179- 

156..      9 

114, 

115-5 

5 

44- 

JB- 

89. 

78. 

79 

'IS- 

"7-4II  J 

180. 

156.8      9 

196.1 

4S 

39- 

73. 

So 

■15-8  1.8.,     4 

'57-sy3f« 

1.6,41196.8 

57 

.Dq> 

LlL 

DiftlD^ 

lT 

bi 

Dep.  1  l.al.  HDiftl  Dip. 

Lai.  llDi 

I    Dcp.  1  Lat. 

H  h                                                                           lor  49  Ue^x-it^ 

i^ 

T*iti  II 

DificKBce  of  UlituJe  md 

Dcpftrlnre  for  43  Degreei 

Dift 

Lit. 

D^ 

Dift 

Lit. 

D.P. 

Dift 

Ut. 

Dtp. 

Dill 

Lai. 

D^P- 

Dift 

Lat. 

oc^ 

I 

01.5 

00.7 
01.3 

61 

4S-3 
46.1 

tl 

11 

1^ 

90.7 

8>.o 

.81 

Sa 

134-S 

135-3 

mix 

141 

179-1 

179. S 

161.3 
16. .9 

i 

63 

+6.8 

4*.. 

^3 

91.4 

s\'.i 

8j 

136.0 

lii.j 

43 

180.6 

1G1.6 

4 

03.0 

64 

47.6 

41. s 

•4 

9i.i 

8j.o 

4 

t;6.7 

113.1 

44 

.8,. 3 

'6J.3 

5 

3J.7 

03.3 

65 

48., 

43- i 

»S 

91.9 

83-6 

8s 

»37.I 

1.3.8 

4S 

iSi.i 

.63.9 

6 

04.5 

04.0 

66 

49.0 

44  » 

lO 

93.6 

84- 3 

86 

.38.. 

114-5 

46 

iSa.S 

164- * 

7 

0£.: 

*4-T 

67 

49.8 

44.8 

94-4 

85.0 

87 

139-0 

115.1 

47 

18J.6 

165.3 

S 

OS.* 

^5.4 

C8 

io.-. 

4S-5 

*8 

95' 

85.6 

tj 

139.7 

115-8 

48 

.84.3 

165-9 

06.7 

oe.o 

69 

S'-i 

46.. 

»9 

95-9 

86  3 

89 

140-S 

.16.5 

49 

.85.1 

16&.6 

-1^ 

07.4 
oS.: 

06.7 
07.4 

Sa.o 

51. a 

46J 

47-5 

131 

96-6 
97.4 

B7.0 

191 

'4'.» 

_So 

1S5.S 

,Jj^ 

141.9 

>S' 

.86.5 

oS., 

oS.o 

ss--: 

48.i 

J.     98.. 

88.3 

9* 

'4'.7 

.18.5 

i.  -87-3 

iii.6 

«) 

09.; 

0S.7 

73 

54- » 

48.8 

33 

98.8 

89.0 

93 

'4! -4 

■  19.1 

53 

iMH.c 

'69.3 

14 
IS 

10.4 

09.4 

74 

75 

55-0 
S5-7 

49-5 

34 

3S 

99-6 
103,3 

89.7 
90.3 

94 

9! 

144-a 
144.9 

119.8 
.30.5 

54 
55 

188.8 
189.5 

IJO.O 

.70.6 

iG 

II. g 

t6 

Sfi.i 

SO.  8 

36 

91.0 

96 

145.7 

■  31.1 

S^ 

190.1 

171.3 

17 

11.6 

11.4 

77 

S7-2 

%''i 

37 

loi.S 

9'.7 

97 

.46.4 

131.8 

57 

191.C 

iS 

13.4 

78 

SS.O 

Si.i 

a 

rei.6 

91. J 

98 

147.1 

13>.5 

S8 

'»>-7 

.71-fi 

19 

■4.1 

79 

5S.7 

S»-9 

39 

103.3 

93.0 

99 

147.9 

133.* 

59 

191.5 

173. 1 

14.9 

So 

59.5 

53J 

40 

104,0 

93-7 

'48.6 

■33.1 

£0 

193.1 

'74.0 

n 

15.6 
.6.} 

'4-7 

S: 

60.1 
60., 

54-' 
54.9 

'li 

1^% 

105.5 

94-3 
9S.O 

^ 

'49-4 

IJO.l 

134-5 

"35. « 

1*7 
£1 

<94  f 
'94-; 

.74.6 
■75.3 

>J 

15-4 

S' 

61.7 

i;-5 

43 

106.3 

95-7 

'SO.  9 

'J5-S 

63 

'95-4 

.76.0 

*4 

n.t 

iG.t 

"4 

61.4 

44 

107.0 

96-4 

0+ 

136.5 

64 

■  96.2 

'76.7 

»S 

iS.G 

16.7 

P 

63.Z 

S6.9 

45 

■07.8 

I7.0 

05 

iji.3 

137.1 

6( 

.96.9 

177-3 

26 

"9-3 

'Z-* 

£6 

93-9 

57 -i 

46 

loS.j 

97.7 

06 

153.1 

137.S 

66 

197.7 

178-0 

18.1 

!; 

64-7 

58.1 

47 

109.; 

53.4 

.53.* 

'38. s 

67 

'98.4 

'78.7 

i8 

10.  i 

1S.7 

SS 

6?-4 

58.9 

48 

99  D 

c^ 

154-6 

'39.' 

68 

.99.2 

'79-3 

11.6 

•9-4 

S9 

66.1 

ig.t, 

99-7 

09 

'55.3 

■39-8 

6, 

199.9 

igo.o 

J? 

IT^ 

i^ 

_90 
9' 

66.9 

67.6 

So.  I 
So.  9 

J? 

TTin 

"^•4 

156.. 

140. 5 

70 

100.6 

180.7 

156. S 

141. a 

171 

101.4 

iSi   3 

:i.4 

»» 

6!. 4 

61.6 

5> 

II3.0 

157. 5 

■41.9 

7» 

■Sa.o 

33 

»4-i 

93 

69.1 

61.1 

5J 

1I1-7 

15S.3 

141.5 

73 

101. 0 

81.7 

34 

»J-3 

11. S 

94 

69.9 

61.9 

54 

II4.4 

(OJ.C 

'4 

159.0 

143.1 

74 

!03.6 

■83.3 

3S 

16.0 

>3-4 

95 

70.6 

63.6 

55 

[Oj.: 

15 

.59.8 

'43-9 

75 

104.4 

■S4.0 

36 

16. S 

»4-« 

96 

641 

cfi 

"5.9 

10+.4 

16 

j6^.< 

144..S 

76 

105.1 

.S4.7 

3: 

17-5 

14-B 

97 

44.9 

57 

■  16.7 

161.,   145.1 

77 

105.9 

85.3 

38 

*!!.: 

15.4 

98 

T«.8 

65.< 

5S 

117.4 

iS 

i6a.c  145.9 

78 

.06.6 

186.0 

39 

19.0 

16.1 

99 

73-6 

ft.  J 

<9 

118.1 

106.  i 

19 

.61.:   146. 5 

107.3 

86.7 

_40 

£»lZ 

16. S 

100 

74' 3 

S6j 

60 

-8-9 

■°'-' 

'6?-t    '47. « 

80 

loS.i 

.87-4 

41 

JO.  5 

^r-* 

75-0 

67.6 

7^ 

164.:   14-. 9 

■oS.S 

■llg.o 

4= 

Ji.i 

iS.r 

7i.S 

L.S.; 

6, 

1JO.4 

.oi.4Jl  i; 

.65.C  .4S.5 

81 

'09-6 

1S8.7 

43 

3t.o 

iS.f 

76-: 

ii.o 

6, 

.09.i!|i3 

li;.-    14^.1 

S3 

IIO-J 

89.4 

'  44 

-3-4 

ja.l 

C4 
-5 

:s'c 

-V-"} 

N 

I:-!' 

ICO, 71,  J4;.06.;|i49-9 
.13.4'1   itjier-:!  150.6 

g 

iiiJs 

190.0 
19°;  7 

*-.* 

«;-s.s,7L].( 

.33.3 

IM.r;=6!!:ii.olMl.I 

86 

■la.5 

91.4! 

;+•■; 

W4..   Ml.-.'   ;>■;.*.-:, M.9 

87 

"3-3 

91   ;: 

i  +» 

}l.l!i   :-F    S:-.;'-.   1 

SS 

114.0 

91.7 

49 

jfi.4 

Ji.^C   r      ■■,      -:    ._ 

8, 

214.8 

9J-4 

:-."iii; 

il--.     :-     ^    .- 

10 

JI5.5 

94-° 

;  5' ;.::■•; 

34.lv--.'-.  ■     -.i 

'::  7-\  ,'  -  ■;;  'T^'j^f 

1; 

116-3 

94-7; 

1  r-\-r.<. 

!4,S,     .:    ■.;..,>.„ 

95-4 

,   S3j'^.4i3  =  --'    '.^    -^--MTi.t 

-jli:3.6l.ij.S!i    :3.i-j-a|i;5.9 

93 

9».i 

:  -tH'-'M^-^  '-^-■■J'-s 

74- 1;-!-! 

116.411  ;4li:-,. 0.156.6 

94 

iis!s 

96.7 

.    ,,U;.9   J«.!^  I5.^i■^;-7■c 

751130.1 

"'7-i;:  3S,'74-6.  '57-1 

95 

=19.1 

»7.4: 

■  56,41.^  ;^s:.  .t.s..,,::.6 

75, no.* 

96 

rao.o 

198-1' 

-7!"-4  •>■■'  !-,SS.,,-S.j 

77; '.11-5 

"l'.l\,  r-'-'-l'*'\'f-* 

97 

no.  7 

98.7 

;  5>:47-i;yi-S-    .S|-f-.7i:,,o 

78;  1;..? 

119-1::  jSJ. -6. 9:159.3 

93 

!31.S 

99.4 

.S*l4S-8;js,5.    laiSS^.  -a.6 
*oI«,S,+;.ir  =o..^.»  So., 

■^9    liJ-O 

119.3'.   jaliT'. 611  =  9-9 

99 

80    iSJ.Sli.iJ.4';  4=''-*  4N6^« 

100 

SSc   Dq-.  1 1  at.  -..mil  Dip.  1  I  It. 

1^ 

D*p. 

lot. 

r_                                    '^-^  -'='  ^'••^««'-         1 

^^ 

^^m 

^M 

imm 

P|W" 

^~ 

^^■" 

^MM^ 

ta«i 

^^" 

B^Bb 

JI.    Difference  of  Latitude  Bod  D^rture  tor  43  Df'greA. 


f. 

Ut 

S 

D[f 

44-6 

T^ 

Dir 

Ut. 

Dcp. 

Difcj  Lir. 
li.  13^.4 

113.4 

14. 

JLat- 

Dep. 

."^ 

164.4 

01., 

01.. 

4S.3 

42.3 

±1 

89.1 

33.1 

3i 

114.1 

4»l'77.o 

IftJ.O 

i 

63 

46.1 

43  0 

'J 

go.o 

83.9 

83 

133.8 

1.4.8 

43 

177.7 

.65.7 

4 

01.7 

*4 

46.8 

4J.6 

"4 

90.7 

84.6 

84 

■34-6 

"5-5 

44 

178. _< 

166.4 

5 

°J-; 

03  4 

fi; 

47.S 

44-3 

»] 

91-4 

Ss.i 

S5 

135-3 

116.1 

45 

179-i 

167.1 

6 

04.4 

04.1 

£6 

48.3 

45.0 

S5.9 

1^6 

136.0 

116.9 

46 

167.8 

05.1 

04.  S 

^7 

49.0 

45-7 

S3 

16.6 

37 

U6.3 

ri7.; 

47 

lso!6 

.68.S 

i 

aS-9 

"S-S 

«i 

t9-7 

46-4 

18 

93.6 

S7.3 

Si 

'37-S 

4» 

iai.4 

i69.t 

9 

Oi.l 

«9 

iO.j 

47-' 

19 

94-3 

SSi.o 

39 

r3!.« 

49 

iSi-j 

169.B 

07.1 

07. i 

76 

47-7 
^4 

30 
131 

9^-1 
95. S 

8!. 7 
89.3 

.1° 
19] 

'39-0 
'39-7 

130.3 

J2 

iSj.S 

■70.5 

.83.0 

■dS.S 

o«.i 

49.1 

3« 

96.  i 

90.0 

9* 

140.4 

130-9 

i' 

.34.3 

171.9 

13 

09.5 

oa.9 

': 

J3-< 

49.8 

33 

97-3 

90-7 

93 

141. 1 

13'. 6 

J3 

'S*-? 

'71-5 

S9.5 

jo.  5 

34 

91.4 

9-) 

■4' -9 

'3'-3 

54 

iSj.g 

'73.1 

i; 

J4.^ 

3> 

9S., 

92.1 

95 

.41.6 

'3).o 

55 

186.5 

I73-9 

■7 

',1:1 

10.9 

76 

;s.6 

id. 3 

ii.g 

51-! 

36 
37 

99-5 

91.8 
93-4 

96 
9' 

'43-3 

144. 1 

133.7 
'34.4 

56 

i7 

iBr-i 
18S.D 

■  74-6 
»7S-J 

iS 

Ji.3 

7» 

53-1 

3' 

100.9 

94.1 

98 

135.0 

5* 

.88.7 

;6.o 

■9 

n.c, 

13.0 

79 

S).S 

S3-9 

39 

94-8 

99 

'45.5 

US -7 

S9 

.89.4 

76.6 

14.  E 

-i.-6 

80 

5^-5 

i4-6 

i? 

9S'S 

100 

■46.3 

■36.4 

60 

'90.1 

77-3 

"^ 

i;.4 

hI 

Si 

59.1 

iS-^ 

103    ' 

-^ 

ioi 

147.0 

137.1 

idi 

190.9 

78. 1^ 

iG.i 

15.0 

6a  Q 

Si-9 

103.9 

96. i 

■47.7 

'37.8 

61 

191.6 

78-7 

*J 

ifi.tt 

iS-7 

f^ 

60.7 

?6.6 

43 

104.6 

'^5 

148.5 

138.4 

6i 

19a,; 

H 

ij.e 

16.4 

84 

(i..4 

57-3 

44 

"5-3 

98.1 

04 

149» 

IJ9-1 

64 

193.1 

80  !o 

»S 

.8.J 

8! 

6i.i 

Si.o 

45 

loS.o 

93.9 

«S 

149.9 

139-8 

65 

■93.  >i 

80.7 

i6 

19. e 

Be 

ii.9 

;8.7 

4-5 

106.8 

97.6 

06 

150-7 

140.5 

66 

'94- i 

i..4 

»7 

•5-7 

i«.4 

B7 

fi3.S 

59-3 

+7 

107.  5 

100.3 

07 

'S'-4 

141. » 

67 

'9S-3 

3i.i 

Ik 

10.5 

19.. 

88 

64.4 

60.0 

4? 

108.1 

100.9 

Og 

141.9 

63 

.96.C 

81. S 

»9 

.9.8 

fl, 

*'■,! 

60.7 

49 

109.0 

101. 6 

09 

151.9 

141.5 

69 

196.? 

P-^ 

JO 

11. cj 

ZOj^ 

_90 

65. « 

61.4 

■09 -7 

'°*-3 

'53-6 

■43-1 

70 

'97-5 

S4.1 

J' 

9' 

66.6 

r7^ 

J  10.4 

103.0 

'54-3 

•43-9 

'!' 

<gB.i 

S4.8 

31 

'3-4 

II. S 

9^ 

S-.3 

61.7 

SI 

lOJ.J 

155-0 

144-6 

.98. 9 

85.5 

S3 

14.1 

11.  i 

93 

68.0 

£3.4 

J3 

III. 9 

04-3 

'3 

'55-8 

'45-3 

73 

86.1 

34 

M-9 

3.i 

94 

68. 7 

64., 

54 

III. 6 

lOJ.O 

'4 

156.5 

'4S-9 

=00.4 

86.9 

35 

1J.5 

3-9 

9! 

69. i 

64. 8 

Si 

"3-4 

05.7 

'S 

'S7-» 

146.6 

87-5 

36 

37 

4.i 

1? 

70.1 
70.9 

tti 

56 

57 

114.1 
114. 8 

106.4 
oy.i 

17 

:is:; 

\ll:l 

76 

77 

»3i.6 

til 

3K 

J7.8 

J'? 

SB 

7"-7 

66.8 

58 

1.5.6 

107.8 

IS 

159-4 

'43-7 

78 

WJ.J 

89.6 

39 

aS.s 

S.6 

71.4 

67.; 

59 

|'6.3 

S8.4 

'9 

ifio.i 

■49.4 

71 

W4-0 

90.  J 

4° 

19.3 

7.3 

100 

73.1 
3-9 

6M 

09-1 
09. S 

160.9 
161.  D 

50-0 
SO.  7 

So 
e8i 

~^i 

9'.° 
91.6 

"^ 

30.0 

30.7 

8^6 

74.6 

69.6 

61 

i«.S 

161.4 

51.4 

i[>6.i 

92.3 

4j 

JI.4 

9-3 

03 

75.3 

70.1 

63 

119.1 

'3 

i6m 

;i.i 

83 

93-0 

44- 

ji.i 

0.0 

64 

76.1 

70,9 

64 

"9-9 

11.? 

*4 

16J.8 

;z.8 

84 

107.7 

93-7 

4s 

J1.9 

0.7 

°S 

76  8 

71.6 

^'; 

■  •0.7 

=! 

64.6 

534 

8s 

108.4 

94-4 

46 

5?. 6 

1.4 

06 

77-! 

65 

13.1 

6J.3 

54.1 

86 

09.1 

9S-* 

47 

34-4 

I.I 

07 

7^.3 

7}.o 

67 

13.9 

»7 

fi6.o 

54.  S 

87 

09-9 

95-7 

48 

35-' 

1-7 

08 

79.0 

73-7 

jj 

H.« 

18 

66.7 

ss-s 

88 

,6.4 

49 

3S.8 

3.4 

C9 

9.7 

74-3 

69 

I). 6 

'5-3 

■'9 

67.5 

S6.i 

89 

97-1 

io 

j6.6 

0,4 

J:i 

6i.t 

-1^ 

90 

97.8 

S" 

'7.3 

t^ 

III 

TTI 

7S^ 

171 

TJTi 

"7676 

Jii 

68. 9 

57-5 

191 

in 

98 -5 

S» 

iB.o 

S-S 

"■9 

76.4 

7t 

17.3 

31 

69.7 

5S.1 

■98 

13.6 

99-' 

53 

3^.8 

6.1 

'3 

a.G 

7?.  I 

73 

16.S 

11 

70.4 

58.9 

93 

'4-3 

99,8 

54 

»-S 

6.8 

>4 

3-4 

77-7 

?+ 

»7-3 

W.7 

34 

59.6 

94 

15.0 

00.5 

SS 

40.1 

^■S 

■i 

4.- 

7S.4 

■?( 

iS.O 

'9-3 

35 

71.9 

6o,j 

95 

15-7 

S6 

4i.o 

8.J 

4.8 

79".  > 

76 

18.7 

36 

71.6 

61.0 

96 

16.S 

i? 

4,1.7 

i.9 

'7 

(.6 

-9.S 

77 

10.7 

37 

73-3 

61.6 

97 

17.1 

01-6 

J8 

4,!. 4 

9.6 

ig 

63 

to.s 

7S 

74-1 

6:1.3 

98 

1.7.5 

03. 1 

S9 

4-3- 14 

'9 

7.0 

Ji.i 

79 

30.9 

39 

74.8 

6J.0 

99 

03.9 

Go 

t3-940-9l 

7-8 

B..8 

31,6 

40 

75-5 

63.7 

30G 

°4-6 

Dift 

Difi 

B5p. 

1.BL 

iJSi 

D^ 

Lit, 

Dift 

»=P-. 

Lai. 

Dill 

"n^ 

Lai. 

■ 

Hi.  2                                                                     U  4-7  l\--r.:w.               \ 

^ 

tm 

■MM 

im^ 

^1^ 

^«^ 

m^m 

Mm 

■^M 

!■*■ 

mimm 

* 

Tabls  II.    Difierence  of  Latitude  ind  Departure  for  44  Degrees, 


Difl 

Lat. 

^ 

Dift 

f.Ht 

D^llDift 

Lat. 

Dtp. 

Dift 

Lit. 

Dep^ 

Dili 

Lit. 

DfPl 

(M.7 

Q0.7 

'61 

43- 

87-0 

8+.1 

133.; 

iS-7 

14' 

'73-4 

i 

01.4 

01.4 

6i 

44, 

45- 

i'V" 

" 

87-8 
88-5 

S4.7 
85.4 

81 
83 

;-:? 

.16.4 

4* 
41 

174-' 
'74-8 

68.1  > 
68.8! 

4 

02.9 

oi'.a 

64 

4*. 

44 -i 

'4 

89-1 

86.1 

84 

131 .4 

44 

'75-5 

69.5 

S 

03.6 

03.5 

*5 

46. 

4S-I 

89.9 

86-S 

85 

I33-" 

.28.5 

45 

.76.1 

70.1 

04.3 

04. i 

G6 

47- 

4S-SI 

90.6 

S7.S 

86 

'33.8 

46 

177.0 

.70., 

7 

fij.fl 

04.5 

67 

4B. 

4-s 

"7 

91.4 

88-1 

«7 

'34-5 

119.9 

47 

177.7 

-1.6 

8 

0^,8 

05.6 

68 

48. 

47-»' 

±i 

91.1 

88.9 

Si 

'35-  = 

'30.6 

48 

.78.4 

171.3 

9 

oS.j 

06.3 

69 

49. 

47-9 

91.8 

89-6 

89 

136,0 

i;'.3 

49 

179-1 

'-3-° 

37^ 

=6j 

50  ■ 

48. 6 

J^ 

93-5 

9°-3 

_90 

'36,7 

131.0 

J5 

'79-8 

'73-7 

11 

07.9 
08.6 

.17.6 
0B.3 

Ti 

SI- 

J'- 

r. 

'3' 
31 

94-1 
95° 

91-7 

'9' 
9> 

■?1 

'Ji-7 
131-4 

»S' 
5» 

la^ij 

.74.4 
175. 1 

'3 

0J.4 

09.  e 

so. 7 

33 

9S-7 

93 

133.8 

134.1 

S3 

iSl.O 

'75-7 

■4 

09.7 

53- 

SI.4 

34 

96.4 

93.1 

94 

139.5 

134-8 

54 

i|i.7 

176.4 

■5 

lois 

10.4 

T! 

54- 

=  St. I 

35 

97.1 

93-8 

95 

140.3 

13!.5 

55 

183.4 

i6 

".5 

76 

54: 

3" 

97.U 

94- S 

95 

IJ6.1 

S6 

184.2 

177-8 

17 

II. S 

77 

5!- 

■  Sl'-S 

37 

9S-5 

95.1 

97 

141.7 

,36.8 

57 

.34.9 

178.5 

11.9 

11.  J 

7a 

S6. 

S^.i 

iS 

99-3 

95-9 

98 

141.4 

'37.5 

S3 

18S.6 

179.1 

13-7 

tj.i 

79 

s«. 

54.9 

39 

96.6 

94 

"43.' 

.3S.« 

S9 

iS6,3 

[79-9 

*o 

'4-4 

(3.9 

So 

57- 

5S-6 

A^ 

TC0.7 

97-3 

143.9 

l£j 

60 

1B7.O 

.80.6 

Ti 

I5-I 

T^ 

Si 

787 

"^ 

■41 

101.4 

97-9 

Ioi 

144.6 

139.6 

161 

187-7 

181.3 

ij.a 

'S-3 

59- 

a  57- 0 

4' 

'45-3 

140.3 

62 

181.0 

n 

16.S 

16.0 

?3 

59. 

57-7 

43 

101.9 

99-3 

03 

146.0 

141.0 

63 

.E9-i 

u 

17.3 

16.7 

S4 

60. 

iS»-4 

44 

103.6 

04 

146.7 

141.7 

64 

0I 

1S3.4 

18.0 

'1-* 

M! 

61. 

59.0 

45 

IC4.3 

100.7 

o; 

147.5 

■4i-4 

65 

184., 

li 

18.7 

ig.i 

S6 

9   S9'7 

46 

105.0 

101.4 

148.  i 

,43-1 

66 

■91.3 

.84.! 

■Li 

'i-4 

iS.S 

37 

«i. 

6  io.4 

■47 

105.7 

07 

.48.9 

'43.8 

67 

191. 1 

185-5 

t.i 

19-5 

88 

63. 

ii.l 

48 

.06.; 

oB 

I4J.U 

144.5 

68 

19^.8 

186.1 

39 

«9 

64. 

0  ^..8 

49 

103-5 

150.3 

145-1 

69 

193-5 

i36.6 

J2 

ir.-S 

JO 

ki. 

7  61. 1: 

5° 

107.9 

104^ 

'45-9 

'94.' 

187.6 

3" 

«.3 

11. s 

9' 

65. 

5  Sj.i 

"i" 

ioa.6 

104.9 

177 

iSC.SJ 

146.6 

171 

194.9 

iSg.l 

Jt 

13.0 

9* 

66. 

.  «,.9 

5» 

109.3 

.0J.6 

.1 

.51.5 

■47.3 

71 

'95-7 

■  88-9 

33 

»3.7 

"•9 

53 

6£. 

9  64.6 

S3 

106.3 

'3 

iS3-  = 

.48.0 

73 

.96-^ 

.89.6 

34 

14- S 

S3. 6 

94 

67- 

fi  65.3 

54 

'I'll'.i 

107.0 

'i 

153.9 

148.7 

74 

190.3 

15 

ij.i 

i4'3 

95 

6«- 

3   66 .0 

55 

111.5 

107.7 

I5 

'54-7 

'49-3 

75 

\lV.i 

191.0 

36 

ii-<t 

»S.o 

96 

69. 

56-7 

5* 

■0S.4 

ifi 

'55  4 

150.0 

76 

198.5 

191-7, 

37 

ifi.6 

15.7 

69. 

8   67 .4 

57 

111.9 

109.1 

'7 

156.. 

150-7 

77 

■99.3 

'9»-4, 

38 

17-3 

.6.4 

9» 

5  *!-i 

fS 

11J.7 

.09.8 

■  8 

156.8 

1 51. 4 

73 

193  ' 

J? 

18.1 

,99 

71- 

I  6S.-S 

59 

114.4 

■  10,5 

'9 

iS7-i 

151. 1 

79 

100.7 

.95. b' 

46 

71- 

9  69.5 

60 

115.1 

.58.3 

'5'-° 

80 

101-4 

'94-5 

4' 

1?! 

is:! 

ioi 

71- 

7    70. 1 

161 

MS-8 

IM.K 

111 

159-0 

'53-5 

181 

101.1 

195-1 

4» 

3C.a 

19.1 

73- 

4  70.9 

M6.5 

Hi. 5 

■i9.7 

'54  i 

St 

'95.9  1 

43 

30.9 

19.9 

03 

71.5 

63 

117.3 

rlj.i 

13 

154.9 

83 

10J.6 

196.6: 

44 

30,6 

04 

8  71.1 

64 

iij.g 

24 

i6r.[ 

155.6 

84 

104.3 

197-3' 

4S 

34-4 

J"-3 

1! 

75- 

5  71.9 

61 

118. 7 

1,4.6 

IS 

ific-S 

155.3 

85 

103.0 

.98.0! 

46 

33' 

31.0 

06 

7O. 

73.6 

66 

iiS'3 

16 

157.0 

86 

'9*. 7' 

47 

33-K 

3.-6 

07 

0  74-3 

67 

116,0 

17 

163^3 

■  57.7 

8? 

106' 5 

199.4 

43 

34-S 

33-3 

08 

77. 

r  7j,c 

«3 

xzo.% 

ri6.7 

ii 

164.0 

158.4 

88 

107-1 

49 

3i-i 

34-° 

09 

78. 

4  75.7 

69 

111.6 

lis"! 

19 

164.7 

159.' 

89 

107.9 

ioo!e 

36.0 

»-7 

76.4 

70 

l^'-i 

Jf 

165.4 

i;9.8 

108.6 

1^ 

?sr, 

35-4 

TV^ 

S   77.1 

113.0 

=3 

166.2 

,50.5 

191 

109,; 

Si 

II 

J^-i! 

50. 

6  77.S 

7» 

113-7 

"9-: 

3' 

IT-'I 

91 

a 

ji.g 

3i. 

3  78. 5 

73 

114.4 

3 

ifii!e 

91 

iio!f 

105.5 

54 

38. a 

37-5 

>4 

Si, 

B   J9.I 

74 

'»S-» 

110-9 

3^ 

Ui.2 

161.6 

94 

111.5 

i04.i 

is 

JJ.6 

jB.i 

«S 

Si. 

7  79-9 

7: 

.15.9 

111.6 

i 

ifij.O 

163,1 

9: 

104.9 

56 

40.3 

38.9 

16 

83. 

tSo:6 

76 

(16-6 

(11-3 

3 

.69-S 

163-9 

205.6 

n 

39'6 

84. 

1  t'.j 

77 

■17-3 

.13.0 

3 

170.  s 

.64.6 

97 

:i3.6 

106.3 

5« 

40.3 

iB 

34. 

9^1.4 

78 

-13-S 

P 

■6S.3 

98 

M4-4 

J9 

41.4 

41.0 

«S- 

6  $1.7 

7? 

laSil 

114'3 

3 

166. D 

99 

iiS-i  107.7 

60 

43.1 

41.7 

ao 

86. 

383.4 

80 

119. s 

IIJ.O 

M 

171.i 

166.7 

1.5.8,08.4 

Sir 

Dtp. 

IIT 

D!ft 

Dcf 

-    IM. 

Dif 

D=p. 

Lat. 

IdT 

Iltp- 

Lat. 

Df 

Dcp.  rf:;r 

I ■  -   ■ 

IVir  i6  Dvgrecs.               ; 

HM 

■H 

^^ 

P^" 

^^■" 

^■1 

Wiwa 

<^^m 

^n 

^^^ 

^^■w 

^^^ 

'-*   !'■" 

Table  IL    Difference  of  Latitude  and  Departure  for  45  Degrees, 


Dift 

00.7 

Dep, 
00.7 

Dift 
61 

Lat 

Dep. 

43.1 

Pift 
121 

Lat. 

Dep, 

Dift 

181 

Ut. 

Dep. 

Dift 
241 

Lat. 

Dep. 

85.6 

85.6 

128.0 

128.0 

170.4 

170.4 

% 

oil 

•4 

01.4 

62 

43.8 

43.8 

22 

86.3 

86.3 

82 

128.7 

128.7 

4?* 

171. 1 

171. 1 

3 

02. 

>i 

OS.  I 

63 

44-5 

44«5 

*3 

87.0 

87.0 

83 

129.4 

119.4 

43 

171.8 

.71.8 

4 

0%, 

8 

02.8 

64 

45-3 

45.3 

24 

87.7 

87.7 

84 

X30.1 

130. 1 

44 

172.5 

172.5 

5 

03. 

'5 

03 -s 

65 

46.0 

46.0 

25 

88.4 

88.4 

85 

130.8 

130.8 

45 

'73-2 

173-2 

6 

04- 

,t 

04.2 

66 

46.7 

46.7 

26 

89.1 

89.1 

86 

131  5 

131. 5 

46 

173.9 

'73.9 

7 

04, 

9 

04.9 

67 

47.4 

47^4 

27 

89.8 

89.8 

87 

132.1 

132.2 

47 

'74.7 

'74-7 

8 

05. 

7 

05.7 

68 

48.1 

48.1 

28 

90.5 

90.5 

88 

132.9 

132.9 

48 

175.4 

'75-4 

9 

06. 

•4 

06.4 

69 

48.  V 

48.8 

*9 

91.2 

91.2 

89 

133.6 

133  6 

49 

176. 

1 

176.1 

10 

II 

07_ 
07 

,i 

1 

07.1 
07.8 

70 
7' 

49-5 
50.2 

49-5 

50.  z 

30 
'3' 

91.9 

91.9 
92.6 

90 
191 

134-4 

134.4 

50 
251 

176. 

s 

176.8 

92.6 

1351 

135. 1 

177. 

5 

177.5 

IX 

08. 

.5 

08.5 

72 

50.9 

50.9 

3» 

93.3 

93-3 

92 

135.8 

135.8 

5»i 

178. 

^ 

178.2 

U 

09, 

•  2 

09.2 

73 

51.6 

51.6 

33 

94.0 

94.0 

93 

136.5 

136.5 

53 

178. 

9 

178.9 

«4 

09. 

•9 

09.9 

74 

5*3 

5*. 3 

34 

94.8 

94.8 

94 

137.2 

137.2 

54 

179' 

.6 

179.6 

»S 

10 

6 

10.6 

75 

53.0 

53.0 

35 

95-5 

95  5 

95 

137*9 

«37.9 

55 

180. 

3 

180.3 

i6 

ii< 

►3 

II. 3 

76 

53-7 

53-7 

36 

96.2 

96.2 

96 

138.6 

138.6 

56 

181. 

0 

181.  0 

17 

11, 

,0 

12.0 

77 

54.4 

54-4 

37 

96.9 

96.9 

97 

^39-3 

'39-3 

57 

181. 

7 

181. 7 

i8 

12. 

•7 

11.7 

78 

55.2 

55.2 

38 

97.6 

97.6 

98 

140.0 

140.0 

58 

182, 

'-i 

182.4 

'9 

13 

4 

134 

79 

55-9 

55-9 

39 

98.3 

98.3 

99 

140.7 

140.7 

59 

183. 

.  1 

183.1 

21 

14 

(I 

1 

14.1 
14.8 

80 
81 

56.6 

56.6 
57.3 

40 
141 

99.0 

99.0 

200 
201 

141.4 
142.1 

141. 4 

60 
261 

183. 

^ 

183. S 

99-7 

99-7 

142. 1 

184. 

6 

184.6 

22 

15 

.6 

15.6 

82 

58.0 

58.0 

42 

100.4 

100.4 

02 

142.8 

142.8 

62 

185. 

3 

18^.3 

43 

16. 

3 

16.3 

83 

58.7 

58.7 

43 

lOI.I 

lOl.l 

03 

143.5 

143.5 

63 

186. 

c 

i86.o 

44 

I7< 

>o 

17.0 

!* 

59-4 

59-4 

44 

101.8 

101.8 

04 

144.2 

144.2 

64 

186. 

$ 

186.7 

»5 

17 

•7 

17.7 

85 

6o,i 

60.1 

45 

102.5 

102.5 

05 

145.0 

i4«;.o 

65 

187. 

4 

187.4 

26 

18 

•4 

18.4 

86 

60.8 

60.8 

46 

103.2 

103.2 

06 

^4*;. 7 

H5-7 

66 

188. 

I 

188.1 

27 

19 

>i 

19-1 

87 

61.5 

61.5 

47 

103.9 

103.9 

07 

X46.4 

146.4 

67 

188. 

8 

i83.8 

28 

19 

.8 

19.8 

88 

62.2 

62.  2 

48 

104.7 

104.7 

08 

147. 1 

147. 1 

68 

189. 

5 

189.5 

29 

20 

•5 

20.5 

89 

62.9 

62.9 

49 

105.4 

105.4 

09 

147.8 

147.8 

69 

190. 

2 

190.2 

30 
3' 

21. 

21 

>2 

21.2 
21.9 

90 
91 

63.6 
^4-3i 

63.6 
64.3 

50 
'5» 

106. 1 

106. 1 

10 
211 

148.5 

148.5 

70 
»7» 

190. 

9 

190.9 

106.8 

ie6.8 

149.2 

149.2 

191. 

6 

191. 6 

3* 

22 

.6 

22.6 

9» 

?5i 

65.1 

5^ 

107.5 

107.5 

12 

149.9 

149.9 

72 

192. 

3 

192.3 

33 

23  < 

•3 

*3-3 

93 

65.8 

65.8 

53 

108.2 

lOg.2 

13 

150.6 

150.6 

73 

193, 

6 

193.0 

34 

H 

.0 

24.0 

9* 

66.5 

66.5 

54 

108.9 

108.9 

14 

I5i«3 

151.3 

74 

I93 

7 

'93.7 

35 

24. 

•7 

24.7 

95 

67.2 

67.2 

55 

109.6 

109.6 

15 

152.0 

152.0 

75 

•94 

5 

'94-5 

36 

*5 

.5 

»5.5 

96 

67.9 

67.9 

56 

no. 3 

110.3 

16 

152.7 

151.7 

76 

'95 

.2 

195.2 

37 

26. 

.2 

26.2 

97 

68.6 

6ij.6 

57 

III.O 

III.O 

17 

153.4 

153-4 

77 

195* 

V 

195.9 

38 

26. 

•9 

26.9 

98 

69.3 

69.3 

58 

III. 7 

III. 7 

18 

154. 1 

154.1 

7S 

196. 

6 

196.6 

39 

27 

.6 

27.6 

99 

70  •© 

70. 0 

59 

112. 4 

112. 4 

»9 

154.9 

»54-9 
IS5.6 

79 

197 

•s 

«97  3 

40 
41 

28. 

»9" 

►3 
.0 

28.3 
29.0 

100 

fOI 

70.7 
71.4 

70.7 
71.4 

60 

161 

113. 1 

113.1 

20 
221 

155-6 

80 
281 

198. 

c 

198.0 

113. 8 

113. 8 

156.3 

156.3 

198 

i9<-7 

4* 

29. 

•7 

29.7 

02 

72.1 

72.1 

6z 

114.6 

114  6 

22 

157.0 

157.0 

82 

'99 

4 

'99  4 

43 

30. 

4 

30-4 

03 

72.8 

72.8 

63 

115. 3 

JI5-3 

13 

157.7 

157  7 

iii 

200 

1 

200.1 

44 

31 

I 

31. 1 

04 

73.5 

73.5 

64 

116. 0 

116. 0 

24 

158.4 

15S.4 

84 

200 

S 

200.8 

45 

31 

.8 

31.8 

05 

74.2 

74«i 

65 

116.7 

116. 7 

25 

I59-I 

159.1 

8; 

201 

>5 

201.5 

46 

3» 

•5 

3^-5 

•  06 

75.0 

75.0 

66 

117. 4 

117. 4 

26 

159.8 

159.8 

86 

:c2 

-* 

202.2 

47 

33' 

>2 

33*2 

07 

75«7 

75.7 

67 

118. 1 

118. 1 

27 

160.5 

160.5 

87 

202 

•9 

202.9 

48 

33. 

9 

33.9 

08 

76.4 

76.4 

68 

118. 8 

118.8 

28 

161. 2 

161 .2 

88 

193 

6 

203.6 

49 

34' 

.6 

34.6 

09 

77.1 

77-1 

69 

119. 5 

119. 5 

»9 

161. 9 

161. 9 

89 
90 

291 

204 

•4 

204.4 

50 
5' 

35< 
36. 

4 
.1 

35-4 
36.1 

10 
III 

77.8 
78.5 

77.8 
78.5 

70 
171 

120. 2 
J2O.9 

120. 2 

30 
231 

161.6 

162.6 

205 

.  1 

2^^.I 

120.9 

163.3 

16?. 3 

405  b 

205.8 

5i 

36. 

.8 

36.8 

12 

79.2 

79-2 

72 

121. 6 

121. 6 

32 

164.0 

1 64 . 0 

92 1206.5 

206.5 

53 

37. 

•5 

37.5 

13 

79-9 

79-9 

73 

122.3 

122.3 

33 

164.8 

164. « 

9^ 

207.2 

207.2 

54 

38. 

2 

38.2 

H 

80.6 

80.6 

74 

123.0 

123.0 

34 

165.5 

165.5 

1  9^ 

207.9 

207.9 

55 

38- 

'9 

38.9 

M 

81.3 

81.3 

75 

123.7 

123.7 

35 

166.2 

166.2 

208.6 

20S.6 

56 

39' 

6 

39.6 

16 

82.0 

S2.0 

76 

124.5 

124.5 

36 

166.9 

166.9 

96 

209.3 

209.3 

57 

40, 

-3 

40.3 

17 

82.7 

82.7 

77 

125.2 

125.2 

37 

167.6 

167  6 

9' 

ZIO.Q 

210.0 

5« 

41. 

.0 

41.0 

18 

83.4 

83.4 

78 

125.9 

12^;. 9 

38 

168.3 

168.3 

98 

210.7 

110.7 

59 

41. 

/ 

41.7 

19 

84.1 

84.1 

79 

116.6 

126.6 

39 

169.0 

169.0 

99 

211.4 

211.4 

60 

Diftl 

42- 

•4 

4»-4 

20 

84.9 

84.9 

80 
Dift 

117.3 

1*7.3 

40 
Dift 

169.7 

169.7 
Lat. 

300 
HDift 

212.1 

212. I 

Dcp.l 

Lat.  (iDift 

Dep.  Lac.  i 

Dep. 

Lat. 

Dep. 

Pep. 

Lat. 

r_ 

m 

t'pr  45  Degrees.^      "" 

• 
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Tablh  hi. 

Of  Logarithmic  Sines,  Tangents,  and  Secants,  to  everjr  Poiot 

and  Quarter-Point  of  the  Co^mpafi. 

1 

Sina. 

Cofioes 

Tangents. 

Co'tang 

Secant. 

Co-(eeu 

WHk 

0 

o.  coooo 

0.O0C5O0 

0.00000 

Infinite. 

10.00000 

Infinite. 

s 

oi 

8. 69080 

9.99947 

8.69132 

11.3086 

10. 00053 

11.30921 

7 

o* 

8. 991  JO 

9. 99790 

8. 99340 

io.ooaio 

11.00870 

7 

"i 

9.  .6652 

9-  S)95>7 

9.17123 

io.82«7 

10.00473 

10.  83348 

7 

1 

9.  a9oi4 

9.99157 

9.  29866 

.0. 7ol3^ 

10.00843 

10.  70976 

7 

9-  38SJ7 

9-39876 

10.601a 

10.01311 

lo.  6144; 

I  i 

9.4'2«i 

9.98088 

9.48194 

10.51601 

10.  Q1913 

10.53718 

d 

■  * 

9-  S>749 

g.  97384 

9-55365 

10. 44^35 
.0.38278 

10.  02616 

10.47351 

6 

z 

9.58184 

9.96561 

9-61722 

'0. 03438 

10.41716 

6 

9.6309s 

9.95616 

g. 67483 

10.31517 

10.  04384 

10.36901 

( 

^  4 

9-67339 

9-  94543 

9  72796 

10.  2710, 

.0.  oj+57 

.i 

'i 

9.71105 

9-9333S 

9.77770 

Ic  21230 

10.  06665 

10.  38895 

! 

3  , 

9-74474 

9.  9198s 

9. 82489 

10.17511 

10. 0801 5 

io.»ssie 

! 

1  i 

9-775031 

9  9°48i 

9- 87020 

10.1298c 

10,09517 

10. 3249; 

Jl 

1  4 

9.80236;  9.88819 

9.91417 

io.o8j8! 

10. 11181 

10. 1976H 

3i 
4 

9. 81708.  9.  86979 

9.  95729 

10.04271 

la  130*  1 

10. 17292 

4i 

9-  8494*;  9-  84948 

10.  00000 

10.00000 

10. 15052 

10. 15052 

4 

>>-6Des.!    Sines. 

Co-targ.  Tangents 

Co-fccant 

Secant. 
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A  Table  or  Logarithms  from  i  to  10,000.                       1 

No. 

Log. 

!no.  \     Log. 

Ko. 

Log. 

No. 

Log. 

No 

... 

4' 

..78533 

..90849 

33103 

34=41 

41 

£iii! 

61 

791J9 

3 

ii 

3S17J 

41 

63147 

t-l 

799H 

4 

60106 

14 

44 

6474! 

64 

54 

69597 

li 

s9"94 

6--;:i 

t'. 

»! 

91941 

40 

81934 

93419 

S4;io 

41136 

4-' 

8 

4^ 

63114 

A<i 

83isi 

1^8 

9 

954H 

i9 

4^149 

49 

S90;i> 

tiiii 

89 

94939 

3" 

47TJ1 

Jo 

90 

9S4H  ^ 

1.0+139 

1" 

1.49136 

" 

1.70-37 

7.  ..a5"6 

9' 

1.95994 

7i(iOo 

7* 

'J 

11394 

H 

s.e,-. 

•il 

7:4»8 

71 

86331 

91 

9'«4l 

«4 

17S09 

34 
1; 

53  us 

S4407 

73^39 

74036 

74 

75 

87506 

94 
95 

97313 
9777* 

|6 

■ib 

74S19 

SloSi 

17 

Sitia 

88649 

13 

S8 

l%t} 

It 

89109 

98 

»9 

^7375 

19 

59106 

« 

n 

89763 

99 

995S4 

1          lo    I     3010J     140!     6qio6     1  6a  1    ^7815    1  Ko  1    90309 

e 

Table  IV. 

A  Table  of  Logarithms  from  i  to  10,000. 

0 

I 

2 

2,00087 

3 

4 

i 

6 

7 

i  2.00303 

8 

9  f 

2. 00000 

2 . COO43 

2.0013c 

2.00173 

2.00217 

2.0026c 

1 2.0034612.0038911 

OC432 

00475 

00518 

0056] 

0060^ 

00647 

00689 

1   0073a 

O077< 

>  00817 

00860 

00903 

00945 

0098^ 

0103c 

01072 

oiri^ 

;  0115; 

f     oii9( 

)    01242 

0X284 

01326 

01368 

OI41C 

01452 

01494 

01536I  01578 

0162c 

>  01662 

01703 

01745 

01787 

01828 

01870 

01912 

01953 

1  01995 

02036 

)  02078 

02119 

02160 

02202 

02243 

02284 

02325 

02366I  0240) 

0244? 

)    02490 

0*531 

02572 

02612 

02653 

0269^ 

02735 

02776 

)  02816 

0285: 

02898 

02938 

02979 

03019 

03060 

03100 

03141 

03181 

03222 

0326a 

03302 

0334* 

03383 

03423 

03463 

03503 

03543 

03583 

03623 

03663 

03703 

•   03743 

03782 

03822 

03862 

03902 

0394» 

0398 1 

04021 

0406c 

04100 
2.04493 

z. 04139 

2.04179 

2.04218 

2.0425s 

2.04297 

2.04336 

2.04376 

2.04415 

2.04454 

04532 

04571 

04610 

04650 

04689 

04727 

04766 

04805 

04844 

04883 

04922 

04961 

04999 

05P38 

05077 

05115 

05154 

05192 

05231 

05269 

05308 

05346 

05385 

05423 

05461 

05500 

05538 

05576 

05614 

05652 

05690 

05729 

05767 

05805 

05843 

05881 

0591S 

05956 

05994 

06032 

06070 

o6ro8 

06145 

06x83 

06221 

06258 

06296 

06333 

0637J 

06408 

06446 

06483 

06521 

06558 

06595 

066^3 

06670 

06707 

06744 

06781 

06819 

0685^ 

06893 

06930 

06967 

07004 

07041 

©7078 

07115 

07151 

07188 

07225 

07262 

07298 

07335 

07372 

07408 

07445 

07482 

07518 

07555 

07591 

07628 

07664 

07700 

07737 

07773 

07809 

07846 

o7S8^ 

Z. 07918 

2.07954 

2.07990 

2.08027 

2.08063 

2.08099 

2.08135 

2.08171 

2.08Z07 

2.0.^243 

08279 

08314 

08350 

08386 

08422 

08458 

08493 

08529 

08565 

08600 

08636 

08672 

08707 

08743 

08778 

08814 

08849 

08S84 

08920 

08955J 

08991 

09026 

09061 

09096 

09132 

09167 

09202 

09237 

09272 

09307; 

09342 

09377 

09412 

09447 

09482 

09517 

09552 

09587 

09621 

096561 

09691 

09726 

09760 

09795 

09830 

09864 

09899 

09934 

09968 

10003! 

10037 

10072 

10106 

10140 

10175 

10209 

10243 

■  10278 

10312 

103461 

10380 

10415 

10449 

10789 

10483 

10517 

10551 

10585 

10619 

10653 

10687; 

1072 1 

10755 

10823 

10857 

10890 

10924 

10598 

I0992 

11025^ 

IIO59 

11093 

11126 

11160  III93 

11227 

iji6j 

11294 

11327 

ir36i» 
2. I 1694; 

a. I 1394 

2 . I 1428 

2.11461 

2.  11494  2.  11528 

2.11561 

2.11594 

2.11628 

2.11661 

1 1727 

11760 

"793 

11826 

11860 

11893 

11926 

11959 

11992 

12024I 

12057 

12090 

12123 

12156 

12189 

12222 

11254 

11287 

123^10 

12352! 

12385 

12418 

12450 

12483 

12516 
12840 

12548 

12581 

12613 

12646 

126781 

12710 

"743 

12775 

12808 

12872 

12905 

12937 

12969 

130011 

13033 

13066 

13098 

1313c 

13162 

13194 

13226 

13258 

13290 

13322 

^3354 

13386 

13418 

13450 

13481 

13513 

13545 

13577 

13609 

13640 

13672 

13704 

13735 

13767 

13799 

13830 

13S62 

13893 

13925 

13956 

13988 

140 1 9 

14051 

14082 

141 14 

14145 

14176 

1420S 

14239 

14270 

14301 

14333 

14364 

14395 

14426 

14457 

14489 

14520 

14551 

IJ.C82I 
2.14891 

a.  1461 3 

2.14644 

2.14675 

2.14706 

2.14737 

2.14768 

2.14799 

2.14829 

2.1486c 

149*2 

H953 

14983 

1 50 14 

15045 

15076 

15106 

15137 

15168 

15198 

•  15229 

15259 

15290 

1532c 

15351 

15381 

15412 

15442 

1/5473 

15503 

15534 

15564 

15594 

15625 

15655 

15685 

15715 

15746 

15776 

15806 

15836 

15866 

15897 

15927 

15957 

15987 

16017 

16047 

16077 

16107 

16137 

16167 

16197 

16227 

16256 

16286 

16316 

16346 

16376 

16406 

16435 

16465 

16495 

16524 

16554 

16584 

16613 

16643 

16673 

16702 

16732 

16761 

16791 

16820 

16850 

16879 

16909 

16938 

16967 

16907 

17026 

17056 

17085 

17114 

17143 

17173 

17202 

17231 

17260 

17289 

17319 

.  17348 

17377 

17406 

17435 

17464 

17493 

17522 

17551 

17580 

i, 17609 

2.17638 

2. 17667 

2.17696 

2.17725 

2.17754 

2.17782 

2.17811 

1.17840 

2.17869 

17898 

17926 

'7955 

17984 

18013 

1 8041 

18070 

.  18099 

18127 

18156 

18x84 

18213 

18241 

18270 

18298 

i«327 

18355 

.  18384 

18412 

18441 

16469 

18498 

18526 

18554 

18583 

18611 

18639 

18667 

18696 

18724 

18752 

18780 

18808 

18837 

18865 

18893 

18921 

18949 

18977 

19005 

19033 

19061 

19080 
19368 

19117 

19145 

19173 

19201 

19229 

19257 

192S5J 

19312 

19340 

19396 

19424 

1945  f 

19479 

1.9507 

19535 

19562 

19590 

19618 

X9645 

19673 

19700 

19728 

19756 

19783 

19811 

19838 

19866 

19893 

19921 

J9948 

19976 

10003 

10030 

10058 

20085 

20112 

7,OIjp 

29167 

201jf4 

10222 

[  .yw 

10276 

203O3I   20330'   203581   2tJ\'S'^«. 
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A  Table  of  Logarithms  from  i  to  ie>o«o« 


N 


so 


1601. 
61 

6% 

63 
64 
65 
66 

67 
68 

69 


170 

71 

7* 

73 

74 

75 
76 

77 
78 


Si 
89 


2041a 
206  S3 
20951 
2^219 
21484 

21748 

2201I 
AZ272 
22531 
22789 


.23045 

»33oo 

*35S3 
23^03 

24055 

24304 

2455 » 
2479T 
25042 
25285 


190 

9' 

91 

93 

94 

95 

90 

97 
9S 


.25327 
25768 
26007 
26245 
264S2 

26717 
16951 

27184 
27416 
27646 


.27875 
28103 
28330 
285,-6 
28780 
29003 

2)226 
29447 
29667 

J9??8 


20j 
CI 
02 
03 
04 
O^ 

00 
07 

08 

_?.? 

210 
II 
12 

14 

IS 

16 

17 
18 

19 


•30103 
30320 

30535 
307^0 

309^3 

3W75 
31387 

31597 
31806 

32015 


2.32222 
3242S 
3i6?4 

32838 
33041 
33^-44 
3344> 
33^4^' 
33846 
34044I 


z . 20439 
2071c 
20978 
Z1245 
21511 

21775 
22037 

22298 

2*557 
21814 


2.23070 

23315 

23578 
23830 
24080 
24329 
24576 
14822 
25066 
25310 


2.25551 
25792 
26031 
26269 
26505 
26741 
26975 
27207 

27439 
27669 

7727^98 
28126 

^8353 
2857S 
28803 
29026 
2924" 
29469 
29688 
29907 


2.30(2, 

30341 
30557 
30771 
30984 

3"97 
J140S 

31618 
31827 
3i035 


32243 
32449 

32654 
32858 

33062 

33264 

33465 
33666 
33866 

34064 


2 . 20466 
20737 
21005 
21272 
21537 

2t8oi 
22063 
22324 

21583 

12840 


2. 


2.23096 
23350 

2360^ 

23855 
24105 

24353 
24601 
24SI46 
25091 
25334 


2.25575 
25SI6 

26055 

26293 

26529 

26764 

2699} 

27231 

27462 

27692 


r. 27921 
28149 

28375 
28601 

28825 

29048 

29270 

29491 

29710 

29929 


2 •30146 
30363 
30573 

3079^ 
31006 
31218 

31429 
31639 

31848 
32056 


2.32263 
32469 

32675 

3-879 
330S2 

33284 

33486 

33686 

33885 

34084 


20493  2 

10763 

11032 

21299 

21564 

21827 

12089 

22350 

22608 

22866 


•20520 
20790 
21059 

21325 
21590 

21854 

21115 

21376 

22634 

22891 


2. 


2. 


2312111 

23376 

13629 

23880 

24130 

24378 

24625 

24871 

25115 

253^8 

25600 
25S40 
26079 
26316 

26553 

26788 

27021 

27254 

27485 
27715 


2. 


27944 
28171 

28398 

28623 

28847 

2^070 

29292 

19513 

29732 

^9951 

30168 

30384 
30600 
30S14 
31027 

31239 
31450 
31660 
51869 
3^077 
32284 

32490 
32695 

32899 
33102 

3^304 

33506 
33706 

33905 
34104 


23147 

23401 

23654 

23905 

24155 
24403 
24650 
24895 

25«39 
25381 


.15624 
25864 
26102 
26340 
26576 
26b  1 1 
27045 

27277 
27508 

17^38 


,27967 
28194 

28421 
28646 
28870 
29092 
29314 

2953=^ 

29754 
2997? 


£.  30190 

304of) 
30621 
30835 
31048 
31260 

3»47i 
31681 
31890 
32098 


2.3^305 
32510 

3*715 
32919 
33122 
33325 
335*6 
33726 

339*5 
34124 


2 . 10548 
10817 
21083 
21352 

11617 
21880 
11141 
22401 
2ft66o 
22917 


2.13172 
23426 

23679 
23930 

24180 

24428 

24674 
24910 

25164 

25406 


2.25649 

25888 
26126 
26364 
26600 
16834 
27068 
17300 

27531 
27761 


i. 27989 
28217 

28443 
28668 
28892 
29115 

19336 
19^57 
29776 

_29994 
.30211 
30428 
30643 
30856 
31069 
31281 
31492 
31702 
31911 
3211!? 


2.32325 

3253' 
32736 

32940 

33143 
33345 
33546 
33746 
33945 
34H3 


105751 

10844 

21112 

21378 

21643 

21906 

12167 

22427 

22686 

2*943 


.23198 

»345* 
23704 

»3955 
24204 
24452 
24999 

i543» 


.25672 
25912 
26150 

26387 
26623 
26858 
27091 

27323 
177S4 
27574 


.28012 
28240 
28466 
18691 
289I4 
29137 
29358 
29579 
29798 
30016 


30233 

30449 
30664 

30878 

31091 

3x302 

31513 
31723 

31931 
3»X39 


32346 
32552 
31756 
32960 
33163 

333^5 

33566 
33766 

33965 
34x63 


.20602 
20871 
1113^ 
21405 
21669 

2lf32 
22194 

12453 

22712 

21968 


» 23**3 
13477 
23729 

13980 
14129 

14477 

24724 
24969 

15111 

*5455 


•25696 

»593S 
26174 
26411 
16647 
26881 

17114 
17346 

27577 

27807 


.18035 
18262 
28488 
28^13 

28937 
29159 

29380 
29601 
29S20 
30038 


30255 
30471 
30685 

30899 
31112 

3*323 

31534 

31744 

3195* 
32160 


32366 

32572 

32777 
32980 

33183 

33385 
33586 
33786 

33985 
34183* 


,10619 
20898 
11165 
21431 
S1696 
11958 
lino 
11479 

12737 

a»99^ 


2^23249 
13502 

*S754 
14005 

14254 

2450a 

14^48 

24993 

*5«37 

.   »5479 


15^201 

*5959 
26x98 

*6435 
16670 

^6905 

17138 

17370 

176<5D 

1783' 


147s 
1561 

i5i<i 

*5i 


*57^ 
*5S 

1«2II 


27161 

*7391 
176s] 

i^j 


.18058 

18185 

*^5ii 

^8735 
18959 

19181 

19403/ 
29623 

298A1 

30060/ 


.2808^ 
181 

«853j 

tS7S 

28911 


igUl 


305'f 
3071I 


1*^  '. 


\  -- 


■"  ji 


•»  J 


H 


■■I 
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77     <4i*8 
I    '•'    44404 


3751 

35771 
39I1K 


3517'. 
3S468 


36614 


3773 

.3S075  v3-=°y: 


.39S63 
40037 

403B? 


390Oi 
391S; 
3935^ 
3953.! 

J570; 

■3985: 
400  S4 

4039M 
40569 
4073'i 
40909 


35908 

j6op7 
36^86 
36474 
3^661 
36847 
37033 


.3989S 
40071 
40143 


3611c 

5*493 
;6b£c 
36S66 
3705 
37»36 


J21'. 
■399'5 

4aO&g 

40431 
4''?73 
40941 


-43149 
41409 
43569 
43">7 
43«'** 
4404* 
4410, 
44I5S 


3SM 
liO;^ 
39»3S 
394'o 
19385 
397S9 
■19933 

4(,»7fc 
4044'. 


4?4J 
435S4 
4374! 
43P,,o; 
4405» 
44"7 
44373 

till"' 


34717! 
369031 
370»8 
37»7'' 


^-^1 

.3i>ii\ 
3«364, 

1«543 
JS711, 
38899' 
390761 
39»Sij 
39+-*l 
39601^ 

.39950 


-v3'8i 
4344: 
43601 
437501 
4!9'7' 
44075; 
44531' 
44IS9 
4454 t I 
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N" 

0        I 

J 

3 

__4 

$ 

6 

7 

8 

9 

gsE 

1.9444B  J. 9^453 

1.94458 

..,».! 

1.9446^ 

1.M473 

1,944713 

1.94483 

1.944S8 

'■94493 

94*9'^      945"  3 

94537 

945 1 1 

9451: 

945" 

94517 

94531 

94J37 

94541 

94S+7      94i5> 

94557 

94561 

94567 

94571 

94576 

94iii 

945S6 

94S9' 

S3 

9459  S      94''>l 

94606 

94^11 

94616 

946.1 

94616 

94630 

946JS 

94*40 

34 

9464s      946!= 

94655 

94660 

94665 

94670 

94675 
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43074 
43035 
42996 
42958 
42919 
42f{So 
42842 
42803 


55102 
55^36 

55169 

55201 

552?5 
55268 

55301 
553  34 
553/>7 
55400 

55433 


9.97111 

97107 
97102 

97097 
97002 

97087 
9708? 
9707S 

97073 
97C6S 


9.576;^ 
57696 

57734 
57772 
57S10 
57849 
57S87 

57915 
5^963 

58v-Jor 


Qo^dnc. 


9.5:^039 
58077 

?Sii5 

58153 
58191 

58229 

5^267 

.>-304 
>S^42 
5^i^o 
<S.}i8 


Co- tang. 


Secant.   Co-fccant. 


16.02701 
02706 
0271 1 
01715 
02720 
02714 
02719 
01734 
02738 
02743 


10.02748 

01752 
02757 

02762 
02766 
02771 
02776 
02780 
02785 
02790 


10.02794 
02799 
02804 
02S0S 
02813 
02818 
02822 
02827 
02832 
02837 


10*02841 
02846 
02S5r 
02855 
02860 
02*65 

02»70 

02874 
02879 

028^4 


10.028^9 
02S93 
02898 

02909 

02  90S 
©2913 
02917 
0:922 
02927 
02932 


10.0:9^7 
02941 
01946 
02951 
02956 
02961 
02965 
02970 
029:5 
021/^0 
02985 


10 


.46595 
46560 
46525 

4649  X 

46456 

46422 

463^7 
46353 

46318 
46284 


60 

59 
^8 

57 
56 
55 
54 
53 
51 
51 


10.46149 
46715 
46181 
46146 
46111 
46078 
46043 
46009 

45975 
"45941 


ro.45907 

45873 
45839 
45805 
45771 
45737 
45703 
.  45669 

45635 
4560T 


50 

49 
48 

47 
46 
45 
44 
43 
42 
41 


10.45567 

45534 
45500 

45466 
45433 

45399 
45365 

4'!33i 

45298 

45165 


ro.  45231 
45198 
45164 

45131 
45097 
4  5064 
45031 

44997 
44964 

44931 

10^44898 
44S64 

44831 

4479S 
44765 

44732 

44699 
44666 

44633 
44600 

44567 


40 

39 

38 

37 

36 

S5'- 

34 

33 

32 

31 


'Cofecant.'  Secant. 


301 
28  I 

27  i 
26  j 

25 : 
24 

23  ■ 
22 , 

21    : 

X9  :| 

>»; 

'7  } 

m! 

'3  ! 
12 

II   ; 
10 

9 
S 

7 
6 

I 

5 

4 


I 
o 

Tvj; 


^■Qe^xwu 


T*Bik  V.  Of  AtTiFiciAL  Sintt,  Tangents,  and  Sccanti.  n  Degj*. 


M.  ^inc.      Co- fine.  Tangent.  Co^capg. 


9.28705 
28769 

2«833 
28896 
28960 
29024 

29087 
29150 
29214 
29277 


99099 
99096 


9.99093 
99091 
99088 
99086 
99083 
99080 
99078 

99075 
99071 

99070 


9.99067 
99064 
99062 
99059 
99056 
99054 
99051 
9904S 
99046 
99043 
99040 


•*9535 
29601 

29668 

^9734 
29800 

29866 

29932 

29998 

30064 

^0130 


.30195 
30261 
30326 
30391 

30457 
30522 

30587 
30652 

30717 
307S1 


9 . 30846 

309 IX 

30975 
3x040 
31 104 
31168 

3'i33 

31297 

3i?6i 
3142^ 


314S9 

3i5'5» 
31616 

31679 

3»743 
3 1 S06 
31870 

3»933 

31996 
32059 


9.32122 
321S5 
3224? 

3*3" 

3*373 

3*436 
32498 

3*s6i 

3*6*3 
32685 

3*747 


xo. 71135 
71067 
710CD 
70933 
70866 
70799 
70732 
70665 
70598 
7053* 


ISccant.  jCo-r(w;'.nt 


10.70465 
70399 

7033* 
70266 

70Z00 
70134 
70068 
70002 
69936 
69870 


10.69^05 

69739 
69674 

69609 

69543 
69478 
694x2 
6934I 
6928J 
^9218 


10.69154 

69089 
69025 
68960 
68896 
68832 

68767 
68703 
68639 
68575 


10.685XX 
6S448 
68384 
6332X 

68257 
68 1 94 
681  {O 
68067 
68004 
67941 


10.675^78 

67815 

6775* 
67689 

67627 

,   67564 
I   67  502 

67439 
67377 
673x5 
67*«;3 


10.00805 
00808 
00810 
oo'}i3 
00S15 
00818 
0&820 
00823 
00825 
00828 


10.00840 
00833 
Oo83e 
00838 
00840 
00^43 
00845 
00S48 
00850 
00853 


io.ooS^5 
00858 
00860 
00863 
00865 
00868 
00870 

00873 
00876 
00878 


10.00881 
00883 
00886 
00S88 
0089  X 
00894 
00^96 
00899 
00901 
00904 


10. 00907 
CC909 
00912 
009 14 
009X7 
00920 
00922 
C0925 
00928 
00930 


10.71940 

71875 

7x810 

7x746 
7I68I 
71616 

7'552 
71488 

7 '4*3 

71359 


10.7x295 

71*31 
7XX67 

71104 

7x040 

70976 

709 '3 
70850 

70786 

707*3 


10.70660 
7^597 

70534 
70471 
70409 
70346 
70284 
70221 
70x59 
70097 


10.70034 
69972 
699x0 
69849 
69787 
69725 
69664 
69602 
6954X 
69479 


10.00933 
00936 
00938 
0094X 

1  00944 
00946 
00949. 
00952 
00954 

009^7 
00960 


10.69418 

69357 
69296 
692^5 

69174 
69113 
69053 
68992 
68932 
68871 

^688 17 
68750 
68690 
68630 
68570 
68510 
68451 
6839X 
6833X 
65?a7» 

6^212 


60 

59 
5>i 
57 
56 
55 
54 
53 
5* 
5' 


50 

49 
48 

47 
46 

45 
44 
43 
4* 

ii 
40 

39 
38 

37 
36 
35 
34 
33 
3* 
31 


68871  Jj^ 


m     ( 


Sine.      Co  tang.lTangctii.  Vi 


Co-^tcaLiCiVV  ^S^c«oX 


M  m 


78  Dei^tttti* 


TAaLK.V.  OfASTiFiciJLi.  Sin«,TaogenU 

and  Sccwta.     11  Deg», 

M.     Sine.    |Co-fiDe,| 

r..,.,... 

Co- tang 

Secant 

Co-fecant. 

.    ,.317S8 

.99040 

■3»74T 

0.67153 

^0095;;" 

0.68111 

60 

I      11847 

99033 

3ii.o 

67190 

00961 

bi<ii 

59 

2       31907 

99°3S 

31S71 

6711S 

00965 

6«o95 

58 

3      3.966 

99031 

3:1933 

67067 

00968 

6*034 

57 

4       3»<^=5 

93030 

31995 

67005 

00970 

6797s 

56 

S       3.084 

990*7 

33037 

66943 

00973 

6;9,6 

55 

S 

3*141 

99014 

3). '9 

66^81 

D0976 

67857 

54 

8 

3110: 
31161 

95011 
99019 

311S0 
33241 

66J10 
-      66758 

00978 
00981 

67798 
67719 

53 
51 

9 

yijig 

99° '6 

33303 

66697 

00984 

67681 

5' 

■  JO 

9. 31378 

9-990.3 

9-33365 

1^663— 

.0.0,987 

,0.67611 

50 

3»4J3 

99011 

33416 

66^74 

009^9 

67593 

3'H3 

9900S 

33487 

66313 

00991 

^7505 

48 

'  iJ 

31553 

99005 

33548 

66451 

00995 

67447 

47 

3.611 

99001 

33509 

66  391 

0=99! 

67388 

46 

.li 

31670 

99090 

33670 

66330 

67330 

45 

16 

3171a 

9S997 

3373' 

66i6g 

Q1003 

67171 

44 

.  '7 

317E6 

98994 

33T9» 

6610S 

01006 

67114 

43 

iS 

31844 

9'i<;9' 

31853 

66,47 

QI009 

67156 

41 

ii. 

3igoi 

9S9S9 

33913 

660S7 

6709B 

4' 

9.31960 

^.989^6 

9-31974 

,0. 660.6 

10.01014 

10.67040 

40 

33°"« 

9B933 

65966 

66981 

*? 

33075 

9?9So 

34095 

6=90; 

6691s 

38 

'S 

33'33 

98573 

34'55 

65845 

66867 

37 

33190 

98975 

34115 

65785 

66810 

36 

'5 

33J4a 

9^7* 

34176 

65714 

66751 

35 

16 

33305 

9S969 

3435^ 

65664 

01031 

(6695 

34 

3,36^ 

98987 

34396 

65604 

OIO3J 

666j)i 

33 

il 

3M10 

;39G4 

3445* 

65544 

01036 

66580 

31 

■^U■^ 

98,61 

345.6 

65484 

01039 

665=3 

30 

lo' 

)-33S3* 

■(■9^958 

9.34.576 

10.6J414 

10.  Q 1041 

IQ.66466 

J' 

35591 

98955 

34635 

6536; 

0104; 

66409 

31 

33647 

■9^953 

34695 

6J3SS 

66353 

18 

33 

33704 

989S0 

34755 

6«4> 

66196 

34 

337S' 
333.8 

9R947 
98944 

348.4 
34874 

65186 
6;ii6 

O10S3 

5*139 
66181 

16 

36 

33874 

98941 

34933 

65067 

01059 

661:6 

37 

3393' 

98938 

3499  = 

66065, 

13 

3S 

33957 

989,5 

3.1O51 

64949 

01064 

66aij 

39 

34043 

9893  J 

35"! 

64889 

0.067 

65957 

11 

40 

9.34.00 

9.98930 

9.35170 

.0.64830 

10.01070 

10.65900 

4' 

34.56 

98917 

35"9 

6477. 

01073 

6S''44 

'i 

341.  i 

98514 

35183 

647,1 

01076 

65788 

i§ 

3+16S 

9891. 

35347 

64653 

D1079 

6;73i 

44 

34ii4 

9^919 

3540s 

64595 

olo3, 

63676 

16 

45 

34330 

9S916 

35464 

64536 

oici34 

656,0 

.5 

46 

14436 

9^9.3 

35553 

64477 

0.0E7 

65564 

■*! 

3149" 

9^910 

3558. 

64419 

01090 

65509 

4« 

34F47 

9S907 

35640 

64,6a 

Di0.j3 

65453 

34601 

9*904 

3569S 

64,01 

<»096 

6539* 

1°" 

9-34S58 

9.93m,. 
98S,8 

9-35757 

10.64144 

10.01099 

.0.6534. 

51 

J47.3 

358.5 

64.85 

65187 

Si 

34769 

98895 

35873 

6+117 

01104 

65131 

i 

53 

34?i4 

9^893 

35931. 

64069 

01107 

65.76 

54 
55 

34S79 
349  H 

s 

35989 
36047 

6401. 
63953 

OIIIJ 

6jr.i 

63066 

s 

SB 

34989 

,m, 

36'OS 

63S95 

oiiiS 

65011 

s-J 

35044 

oS^Sl 

36.63 

63837 

64956 

3 

J3 

350)9 

95*78 

3611. 

63779 

64;oi 

i9 

3SIH 

jSlli 

36179 

637.. 

64S45 

&) 

35109 

9M7. 

36336 

6,664 

01, i3 

64791 

0 

Co  fine 

Sipe, 

Co-tang 

Tangeni. 

Co-fecani 

SeCBDl. 

m7 

"■* 

""•^■^™ 

^s 

■non,"w 


TA«tE  V.  Of  ARtiFiciAL  Sines,  tabgchls,  iihd  Sccailti.    ^i  titgL 


MHM 


M. 


o 
I 

2 

3 

4 

5 
6 

7 
9 


lO 

II 

12 

13 

'4 

15 
i6 

17 
iS 

J[9_ 

20 
21 

22 

^3 
24 
i5 

26 

27 

28 
19 


30 
31 

3* 
33 
34 
35 
36 

37 
38 
39 


40 

41 
42 
43 
44 
45 
46 

47 
48 

49 


50 
51 

5^ 
53 
54 
55 
56 

58 

59 
60 


Sine.  1  Co-fine 

9.59188  9.96403 

59218  96397 

59247  96392 

59277  963S7 

59307  96381 

59336  9637i6 

59366  96370 

59396  96365 

59425  96360 

59455  96354 


594^4 
595H 
59543 
59573 
596,?. 

5963^ 
59661 

59690 

59720 

59749 


9-5977^ 
59S08 

59837 
59S66 

59^95 
59924 

59954 

59983 
60612 

60041 


9.60070 
60099 
60128 
60157 
60186 
60215 
60244 
60273 
6030a 
60331 


9.60359 
60388 
60417 
60446 
60474 
60503 
60532 
60561 
60589 
60618 


b  60646 
(60675 
^0704 
60732 
6c?^6i 
(S0789 
6oSxS 
60846 
60875 
'60903 
60931 


96349 
96343 
96338 
96333 
96327 
96322 
96316 
96311 

96305 
96300 


9.96294 
96289 
96284 
96278 

96273 
96267 
96262 
96256 
96251 
96245 


9.96240 
96234 
96229 
96223 
96218 
96212 
96207 
96201 
96196 
96190 


96185 

96179 
96174 

96168 

96162 

96157 

96151 

96146 

96r40 

96135 


Tangent. 

9'T62^8"5~ 
62S20 
62855 
62890 
62926 
61961 
62996 
63031 
63066 
63101 


,63135 
63170 
63205 
63240 
63275 
63310 

63345 

63379 
6^414 

63449 


.63484 
63^19 

63553 
63588 

63623 

63657 

63692 

63726 

63:61 
63756 


:i 


9.96129 
96123 
96118 
96112 
96107 
961OI 
96095 
96090 
96084 
96079 
96075 


9.63830 
63865 
63899 

63934 
63968 

64003 

64037 

64072 

64106 

64140 


64175 
64209 

64243 
64278 

64312 
64346 
64381 
64^15 
64449 
64483 


Co  finej   Sine. 


Co- tang. 


9.64517 

645  S2 

64586 
64620 
64654 
64688 
64722 

64756 

.  64790 

64824 

648^8 

Co-lang 


io.37tiS 
37180 

37145 
37»io 

57074 

37039 

370^4 
36969 

36934 
36'^99 


Secant.  iCu-fecant. 


10.3680; 
36830 

36795 
36760 

36725 
56690 

36655 
36621 
96586 

36551 


10.36516 
36481 

36447 
36412 

36377 

3634X 
36308 

36274 
36239 
36204 


10.36170 

36135 
36101 

36066 

36032 

35997 

35963 

359iJJ 

35894 
35860 


10.35825 

3579X 
35757 
35722 
3568S 

35654 
35619 

355^5 
35551 
35^17 


10.03597 
03603 
03C08 
036*3 
03619 
03624 
03630 

03635 
03640 

63646 


1 


10.03651 
03657 
03662 
03667 

03673 
03678 
036S4 
03689 
03695 
03700 


10  03706 

03711 
037x6 
03722 
03727 

03733 
03738 

«3744 
<?3749 
03755 


xo. 03760 
03706 
03771 

0377!^ 
037S2 

03788 
03793 

03799 
03804 

03S10 


10.031*15 
05^21 
03826 

03832 
03838 
03843 
03849 

038  H 
o;86o 
03865 


io.3S4^3 

35448 

35414 
3.>?8o 

35346 

3^3«a 
35278 

35244 
35210 

35«76 

35*4* 


10.03871 
03877 
03882 
63SS8 

03893 
03899 

03905 
03910 

03916 

03921 

03927^ 


10.40510 
404S6 

40457 
40427 
40398 
40368 

40339 
40310 
402B0 
40251 


10.40222 
40192 

40163 
40134 
40105 
40076 
40046 
40017 
39988 

'39^59 


10.39930 
39901 
39872 
39843 
39814 
39785 
39756 
39727 
30698 
3966^ 


10.39641 
39612 

•39583 

39554 
39526 

394^7 
394C8 

39439 
394M 
393  2 


60 

59 
58 
57 
56 
55 
54 
S3 
5* 

h_ 

50" 

49 

43 

47 

46 

45 

44 

43 

42 

4' 


*  *o. 393^4 

39?a5 
39296 
39268 

39239 
392 1 1 

39««2 

39 '54 
39»*5 
390<)7 
39069 


40 

39 
i^ 
37 
36 
35 
34 
33 
32 

Jj 

30' 

29 
28 

27 
26 

23 

4 

3 
2.. 

2/ 


^ 


20 

»9 

16 

16 

15 

H 
13 
12 
II 


rangfiit.Cti-fecant.i  Secant. 


ic 

9 

6 

7 
6 

5 
4 
3 

2 
I 


SE3a 


as» 


X>61>c^icc$ 


Tab 

.E  V.  Of  aKtipiciai,  Sine* 

Tangcnti,  and  Secants.     S4  Degi. 

M. 

Sine. 

Co- fine 

Tangent 

Cii-iaDg. 

Secant. 

Co   fCMflt. 

] 

o 

9.60^)1" 

~fp.^Tr 

,.648 jfi 

''o-3!'4r 

10.03917 

.0.39069 

"So" 

60  J  So 

96067 

64891 

J51CS 

03933 

3^040 

i-l 

6-J9K;i 

96061 

649^6 

IJ074 

0393! 

390.1 

3 

610.6 

S^ojr, 

64160 

03944 

38984 

57 

4 

61 045 

9  (.0:0 

649W 

35006 

03950 

S'^-tSS 

56 

i 

6107} 

96045 

6ioiJ 

0395S 

38 '^^  7 

55 

6 

61101 

,6.J1 

65061 

""3 

035S1 

38899 

!4 

7 

fiiiig 

94oJ4 

6so,6 

34^70 

03966 

3SS71 

53 

i 

Siijit 

96o;S 

6,-130 

03,71 

38^41 

51 

9'.oii 

65.64 

,4^!6 

OiiTi 

3»»14 

"itT 

.).f,nr4 

^.96017 

1   6:197 

..   J4B0I 

10  019^5 

.0.38786 

~ 

61x41 

9'loi[ 

6IH' 

J47fi9 

•3939 

38753 

6ii;q 

96005 

65165 

347  i  5 

L      0399S 

3«73° 

6>iii 

6■^g■} 

34701 

04000 

3S701 

!   '4 

61-Hb 

951M 

6J3!3 

346S7 

C4906 

38674 

4^ 

1  '' 

611^4 

6iii6S 

34*34 

,8646 

45 

1  '* 

e.iSi 

9;i-» 

6  .:4a:. 

;4*!>o 

040 1!i 

38618 

44 

;  17 

61411 

^5')77 

fi54;4 

345S6 

04OIJ 

3^589 

43 

:  i8 

6.4H 

9*371 

65467 

34  =  31 

38561 

41 

'  'I 

_6,465_ 

g-lSl 

3^534- 

JL 

9.br4i,4 

9-<)'9"'* 

1-6;531 

io.344"5 

10.3*500 

4a 

6.;i; 

9;9S* 

llicl 

3443  = 

04046 

ig47<i 

3» 

6i;;o 

9J94^ 

3439* 

04051 

3^+SO 

38 

;  "3 

fi>573 

95941 

65S36 

34364 

0405* 

384=1 

37 

J-f 

61606 

9:9ir 

65669 

3433' 

04063 

3*394 

3* 

6i6i4 

9S93' 

657=1 

34197 

04069 

3SJ66 

a 

■  i6 

Gi6[ii 

9;yi! 

(1736 

34:64 

04075 

38533 

14 

61687 

9:913 

65770 

34»3'' 

04080 

l^iii 

33 

61717 

919 '4 

6;Soi 

34"'7 

040J6 

jgiSj 

31 

!  =9 

61745 

Ji'J^ 

65^,7 

14 'Sj 

O4O9' 

38^=5 

3' 

1  3" 

9-6i77i 

9  95901 

9.65S70 

10.34130 

.0.0409? 

.0.311^7 

30 

■  J" 

6t^oo 

9Si97 

65904 

34'i9fi 

04.03 

J8100 

19 

6.81? 

9SS9' 

6S937 

34063 

04109 

S-ii?! 

18 

i  *^ 

6.S;6 

95iHi 

«19:i 

34019 

04115 

38144 

17 

'  34 

6iS3j 

^537^ 

66004 

3J996 

SS.17 

16 

1   35 

6(9ri 

953:. 

66oilt 

33961 

04117 

jSo^9 

15 

1   3S 

61939 

5iS5S 

6607. 

04IJ1 

38061 

M 

■   37 

6.96;. 

9..5161 

66.04 

JiSijft 

04.38 

JS034 

61994 

J|!_ 

6613s 

66.7. 

9.66104 

\\S 

04144 

,  „  °4";o 

38006 
17')  79 

" 

1  *° 

3.61049 

9.9^844 

10.3^796 

io.04.;6 

'0.379S> 

HT] 

,  41 

9^839 

6SiiS 

33761 

.416. 

379'4 

'9 

4  = 

6=104 

9-sn 

66171 

337»9 

04167 

37896 

18  . 

'  43 

6ini 

9!=»7 

66504 

33696 

04173 

37S*9 

.  44 

6Mt9 

9-8:. 

66),j 

31S53 

04.79 

3784' 

*? 

611S6 

9  =  <.5 

6637< 

31619 

04.35 

37814 

15 

46 

61114 

q>;Sia 

66404 

33596 

04190 

J77S6 

14 

9  !So4 

664,7 

33561 

04.96 

37759 

13 

■47 

litl 

95798 

9!?52 

33  53° 

04108 

37731 
37704 

50 

9.613^3 

,.95786 

9.665,7 

10.33463 

.0,04114 

.0.37657 

51 

611^0 

957S0 

66570 

3343a 

04110 

37650 

4  i 

S» 

95775 

6660; 

33397 

0411; 

37613 

E 

S3 

*»*°5 

95769 

666j6 

33164 

04iJ' 

3'S95 

i4 

fii4,j. 

9576J 

666J9 

333ir 

04137 

375*8 

^' 

*M» 

95-57 

6670. 

3,198 

37541 

56 

61486 

9575' 

6fi73S 

33i';5 

04149 

37514 

57 

«»SU 

95745 

6676* 

33131 

04155 

37487 

58 

6154. 

g5-!9 

«6Sior 

3J'99 

0416, 

374S9 

1' 

6S56S 

957J1 

668  !4 

33166 

04166 

37431 

ic 

61^15 

a  57  =8 

66flS7 

33'33 

041-1 

3740^ 

Civfin:. 

Sine. 

Co- tang. 

Tangent. 

Co.fec.n. 

Secaui. 

1^ 

6^  Dt^TCw. 


Table  V,  Of  artificial  Sines,  Tangents,  and  Secants.    25  Degsi: 


'.  M.  I  Sine.  \  Co-fine. 


i 


o 
I 

2 

3 

4 

5 
6 

/ 

8 

I  ,0 
I  II 
I  12 

13 

'4 

16 

17 
18 

>9 

20 

21 
22 
^3 

»4 

26 

27 
28 

»9 


30 

31 
3* 
33 
34 
35 
36 
37 
3^ 
39 


4<^ 

41 

4» 

43 

44 

45 
46 

47 
48 

49 

50 

51 

5* 

53 

54 

55 

56 

57 

58 

59 
60 


9.62595 
62622 
62649 
62676 
62703 
62730 
62757 
62784 
62811 
62838 


.62805 
61892 
62918 
62945 
6297Z 
62999 
63026 
63052 
63079 
63106 


9.63133 

63159 
631S6 

63213 

63*39 
63266 

63292 

63319 
63345 
633;* 


9.63398 
63425 

6345J 
.  63478 

63504 
63531 

63557 
63583 

63610 

63636 


9.63662 
636S9 
63715 

63741 

63767 

63794 
63820 

63846 

63872 

63898 


9.63924 
63950 
63976 
64002 
64028 
64054 
64080 
64106 
64132 
64158 
64184 


Co  fine. 


9572<J 
95722 
95716 
95710 

95:04 
956.J8 

95692 

95686 

95674 


.^5668 
95663 

95657 
95651 

95645 

95639 

956^3 
95627 

95621 

95615 


.95609 
95603 
95597 
95591 
95585 
95579 
95573 
95567 
95561 

^95';55 


95549 
95543 
95537 
95531 
955*5 
955»9 
95513 
9>5'7 
95500 

954^)4 


.9348^ 
95482 

95476 

95470 

95464 
95458 
95454 
95446 
9-440 

95434 


.95427 
95421 

95415 
95409 

95403 
95397 
9539' 
95384 
95378 
95372 
95366 


Sine. 


Tangent.)  Co-tang 


9.66867 
66900 

66933 
66966 
66999 
67032 
67C65 
67098 

67131 
67163 


5.67196 
67229 
67262 
67295 

67327 
67360 

^7^93 
67426 

6745S 
67491^ 
9.67524 
67556 
67589 

6-622 
67654 
67687 

67719 
67:5* 
67785 
67817 


9.6785c 
67882 
67915 

67947 
67y8o 
68012 
68044 
68077 
68 109 
68 142 

9. 6? 174 
68206 
68239 
68271 
6S303 
68336 
6836S 
6^400 
6S432 

68465 


.68497 
68529 
68561 
68593 
6S626 
68658 
6^^690 
68722 
687C4 
68786 
68818 


Co  tang. 


(O 


33133 

33100 

33067 

33034 
33001 

32968 

3*935 

32>02 

32^69 
3^817 


10.32804 

3*771 

32705 

32^73 
32640 

32607 

3*574 

V    3*54* 
32^09 


10.32476 

32444 
32411 

32378 

3*346 

3*3'3 
3**81 

32248 

32215 

32183 


10 


32150 
32118 
32085 
3*053 
32020 
31988 
31956 

3'9*3 
31891 

3i^';8 


10 


31826 

31794 
31761 

317*9 
31697 

31664 

31632 

31600 

31568 

3^535 


10. 31503 
3 147 1 
3«439 
3 '407 
31374 
3134* 
31310 

31278 
31246 
31214 
^1182 


Tahgent. 


Secant. 


10 


C4272 
04278 
C4284 
C4290 
04296 
04302 
04308 

04314 
C4320 
04326 


10.04332 
04337 

0434T 
04349 

04355 
04361 

04367 

04373 

04379 
04^85 


10. 04391 
C4397 
C44C3 
04409 
04415 
04421 
04427 

04433 

04439 

04445 


10  04451 
04457 

04463 
04469 

04475 
04481 

04487 

04493 
04500 

04506 


10.C4512 
04518 

045*4 
04530 
04536 
C4542 
04548 

04554 
04560 

04566 


10.04573 

04579 
04585 

04591 

04597 
04603 

04609 

04616 

04622 

C4628 

046^4 


Co-fecant. 


10 


37.05 
373:8 
37351 

37?24 
37*97 

3:270 

37*43 
37216 

37189 
37162 


'O. 37135 
37108 

3  70S  2 

37055 
37028 

37C01 

36974 
36948 

36921 

36894 


Co-fecant. 


IC 


,36^07 

36841 

36814 

36787 
36761 

36734 
36708 

36681 

36655 

36628 


10. 36602 

36575 
36549 

365** 
36496 
36469 

36443 
36417 

36390 
36364 


10.3^)338 

36311 

362S5 

36259 
36*33 

36206 

361^0 

36154 
36128 

36102 


10.36076 

36050 
36024 

35998 

3597* 
35946 

35Q20 

35894 
35868 

3584* 
35816 


Secant. 


.90 

59 

58 

57 
56 
55 
54 
53 
5* 
51 

50 
49 

48 

47 
46 

45 
44 
43 
4* 
41 


40 

39 
3« 

37 
36 

35 
34 
33 
3* 

il 

30 
29 
28 

27 
26 

*5 
24  \ 

*3 
22 

21 

20 

19 
iS 

«7 
x6 

15 
'4 
13 

T2 
II 


10 

1.1 

7 
6 

s- 

4 
3 
2 . 

I 
o 


bMate 


-■••- 


'J^i,gi^ 


64  Degrees 


T^nt  v.  Of  ARTIFICIAL  SInei,  l^mgents,  and  Secant*.    t6  Degt. 


M. 

Siae. 

Co-fine. 

T^ngem. 

Co-tang. 

Secaflt. 

Co-fecant. 



9.440J4 

9.,»i84 

94575° 

10.51:5= 

10.0,7.6 

.0.5596* 

"IT 

4407  B 

g8i», 

45797 

5.;ioj 

0.719 

"2" 

59 

9H177 

45''4; 

54'5i 

0.71J 

55«7« 

58 

44166 

9817, 

45  89 1 

54,08 

55*14 

57 

44.10 

98170 

4i940 

0.739 

5S790 

41'S3 

98166 

459S7 

5401 J 

o'734 

55747 

55 

6 

4^197 

9I161 

4603s 

51965 
S39'S 

oi-j! 

55703 

54 

44341 

9*159 

46081 

0.74' 

55659 

S3 

S 

4438'; 

9S1SS 

46.30 

53S70 

0174S 

5S6'5 

51 

-ir 

U»i'S' 

46177 

5l5') 

01T49 

55571 

J" 

J. 44471 

9-93HS 

5.46114 

10.53776 

.0.0,751 

,c.5S5f 

50 

44;iS 

98*44 

46171 

53719 

01756 

55484 

49 

445S9 

98140 

463,9 

5361. 

01760 

i544. 

48 

1    '^ 

44601 

98137 

463(6 

51634 

01763 

55J9S 

47 

4464S 

98^3 

46413 

535«7 

01767 

55354 

46 

44S89 

98119 

46460 

53540 

01771 

55111 

45 

lA 

44733 

98,16 

46507 

53493 

55:67 

44776 

^T-" 

4(55  54 

53446- 

01778 

5S=«4 

43 

■  ii 

4,8,, 

951.8 

4660. 

53-9!) 

55.81 

1-) 

44W. 

981.5 

4664^! 

oi;S? 

55133 

9.44905 

9.98HI 

J. 46694 

.iJ- 53306 

,0.0.789 

.0.550^5 

40 

44<34^ 

98107 

41741 

53»59 

01793 

5505' 

44992 

98104 

46788 

53111 

Q.796 

55008 

3* 

4?o3! 

9S100 

46835 

53165 

0,800 

54965 

37 

4i°77 

98196 

4688. 

53.19 

o,Su4 

^*2l^ 

36 

45110 

98192 

46913 

S3'>7i 

oi8c8 

54SB0 

3i 

■? 

45.63 
45106 

ll^^ 

46975 

S3"5 
S1979 

0.811 
018,5 

54837 
54794 

34 
33 

ll 

45^49 

^8,8, 

4;o6S 

^^2r: 

5475. 

3' 

»9 

JO 

45'9i 

95177 

51886 

01813 

5470S 

31 

J-4S334 

y, 98.74 

9.47'6o 

10.51^40 

10  oiSaS 

10.  54-^66 

i^ 

?[ 

45177 

,s.:o 

47107 

51793 

0,330 

54613 

19 

41:419 

98  lis 

47=53 

5=747 

"'Vi 

5455. 

28 

4546» 

98.61 

47199 

51701 

0,8,8 

545  If 

J+ 

4SS04 

98150 

47346 

S1614 

01841 

54496 

45  W 

O^'SS 

4739> 

5:608 

oi«45 

54453 

15 

4!5^9 

g^J^l 

474i3 

5156  i 

0.849 

544" 

»4 

4363: 

9B.47 

5=5'6 

01S53 

.  5+36S 

13 

;8 

45^74 

QS144 

47530 

51470 

01556 

543^6 

19 

457-6 

98140 

^7576 

51414 

oisao 

54134 

It 

40 

,.4?7<S 

9- 93 '36 

3.4761: 

lo.jzjyS 

,0.0,864 

10.54141 

20 

4  5-0. 

93131 

47663 

5:1331 

0,863 

54 '99 

'9 

45^43 

9^.19 

47  7  H 

SiiSS 

54'57 

1? 

4SS^5 

98125 

4776= 

51140 

S4i'5 

459  =  7 

9S1:. 

47S06 

5"94 

"'ll''  ' 

54073 

.5 

459^9 

93,17 

47851 

SI. 4! 

°'IP 

5401 1 

'5 

9S..3 

4:897 

oiSa? 

539B9 

'4 

460;! 

9^,10 

4794J 

i'057 

0,390 

53947 

'3 

.   4S 

46D9; 

9S.ae 

47989 

SIOIT 

0,894. 

53905 

'    j° 

46.36 
3-4617^ 

98,01 

43o,s 

•;i965 

o,8g8 

53864 

9.98093 

9,480^0 

10.5.510 

,0.01901 

...53811 

"To" 

46110 

98094 

4Sii6 

51374 

01906 

537^0 

9 

462r,i 

9S090 

48,7' 

5.819 

01910 

.    53738 

8 

46303 

98087 

4311 7 

J'7S3 

OI9-3 

53697 

7 

4*34'; 

98.5  ? 

4B161 

5'73> 

01917 

53655 

6 

46J-6 

9S079 

48307 

5.693 

01911 

536.4 

S 

4641^ 

9*07; 

^l^^l 

51647 

0.915 

S3i7»   . 

4 

-^^ 

46469 
46;  n 

9^-7. 
98067 

^8398 
43443 

51601 
51557 

0.919 
0.933 

514^9 

i 

46  ;w 

S^^fij 

43-1'!. 

515.-' 

0.937 

S34l8 

'  "io 

4*5  M*  . 

gSoti^ 

l^W_ 

5I4J^G 

Q1940 

5Ho6 

0 

Co  fine 

>mc. 

CoAnw^.  T;iu?,.tQV 

Co-feta^V. 

Sc«fn(. 

nn. 

■- 

T»«I.r.  V.  Of 

»«TinciAL  Sines 

T«ngcnt 

t,  eadSecaBfi.  17  I>^ 

Ml 

Sine. 

Co-line. 

Tangent. 

Co-taog. 

Secant. 

Co  fecaot. 

9.46594 

^.98060 

■)-4»534 

10.01940 

io.;34°6 

4661; 

96356 

4^579 

='944 

liiH 

59 

44676 

98051 

4^614 

51376 

D.94!S 

5331* 

53 

3 

467.7 

(,S<h3 

4S669 

i'33' 

0*951 

33.83 

57 

46738 

9?044 

48714 

5.186 

0.956 

S31J. 

56 

5 

4(.ioo 

^.1040 

48759  - 

51141 

0.960 

SJioo 

SS 

« 

4684. 

gBo36 

48804 

51.96 

0.964 

S3  "59 

54 

1 

46!!gi 

4691} 

9B019 

4BS49 
48894 

\"l> 

ol'" 

531.8 
51077 

S3 

SI 

1      9 

46964 

98015 

48939 

5.=«, 

0.975 

5303* 

51 

-J.  47005 

^air- 

9.48984 

10.51016 

10.01979 

10.5199s 

s-^ 

;;:ii 

98017 

49019 

50971 

0.983 

ii95S 

98013 

49'>73 

50917 

ot987 

51914 

4fi 

13 

471  >7 

9S009 

49i.i 

5oi;8i 

OJ9ql 

S1B73 

47 

'4 

47168 

98005 

491^3 

50S37 

01995 

51831 

46 

'5 

47109 

9800. 

49107 

S0793 

01999 

5179" 

45 

i6 

47149 

97997 

49=51 

S074B 

01003 

5«7.ii 

4»» 

97993 

49196 

50704 

51710 

+3 

1    l3 

-Al-ii" 

979I9 

4S-J4' 

50659 

5J670 

+1 

1    '9 

47371 

97986 

4938  s 

5061; 

010.4' 

5161S, 

40 

9  ■474" 

9-97931 

,.494,0 

10.50570 

'0-0^.0.8 

lo.SisS^ 

4745* 

9797S 

49474 

50516 

5154(1 

19 

47491 

97974 

495'9 

5043. 

0=016 

5iSo» 

3B 

13 

4753J 

97970 

49563 

50437 

01030 

5-H67 

3-7 

■   M 

47-373 

97966 

49607 

50393 

01034 

51417 

36 

as 

47613 

9796= 

49651 

50348 

oiojS 

S.38- 

35 

47654 

97958 

45,696 

50304 

51JI6 

14 

47694 

979^4 

49740 

01046 

51106 

33 

ig 

47734 

97950 

497*4 

50.16 

3' 

'9 

47774 

97946 

49818 

50171 

01054 

_3^ 

1    5° 

9.473.4 

9.97911 

9  49^71 

10.5011a 

.0. 01055 

10.541W 

30 

3' 

47854 

97938 

4,9.6 

5»84 

oto6s 

5?.  146 

19 

31 

47=54 

97934 

49960 

50040 

01D66 

51106 

3J 

47934 

9793° 

50004 

4,996 

51066 

34 

4797+ 
4H.I+ 

97916 

5004^ 

499" 

oao?4 

jios6 

35 

97911 

50091 

49903 

01078 

.5.986 

*5 

3^ 

4!oS4 

979'8 

50 '36 

49S64 

51946 

14 

37 

48094 

979 '4 

50180 

4.,-8io 

o;o86 

5.9^ 

13 

?s 

48133 

97910 

50113 

49777 

01090 

51867 

39 

48.73 

97906 

5016^ 

4'J7JJ 

-      0109* 

518:7 

II 

■4* 

.4S2.3 

9. '97901 

9.50JM 

.0.49689 

ro.uiosi 

10.  517"b, 

4' 

4Sa5t 

97893 

50155 

4^64! 

S'74iS 

'9 

4* 

4S.9. 

57894 

50398 

496^1 

tnioi 

51708 

43 

4833. 

97390 

50441 

49  558 

51668 

44 

48371 

97886 

;o4'<; 

49^15 

5.619 

.6 

45 

434" 

975i*i 

50519 

49471 

OZI18 

S15S9 

46 

48450 

97il73 

50^71 

4941 S 

5"5SO 

47 

4B450 

97B74 

50616 

4.>(84 

o;ii6 

5'5'o 

ij 

4^ 

48519 

97870 

50659 

4934' 

01.50 

S'47. 

49 

48568 

97866 

49197 

02134 

5.4j; 

1! 

5° 

9.48607 

9.97861 

9-507^6 

10.49154 

10.01139 

ro. 51393 

S< 

4K647 

97857 

50789 

49111 

01143 

S'353 

4S6S6 

9755J 

50833 

49167 

01147 

51314 

h 

48715 

97S49 

50876 

01151 

SII75 

7 

5* 

'^.l'"^ 

97*45 

50919 

49081 

01155 

5.1,6 

6 

ii 

4SfiQ3 

>J784' 

50961 

49038 

51197 

5 

5S 

.4ftB4z 

^7837 

51005 

4H995 

«.6] 

5.1(8 

J7 

4888  ■ 

97a,, 

510*3 

4X951 

S1119 

J 

58 

439t'> 

07819 

5I0ql 

4^908 

5.080 

!9 

4S959 

9781; 

5113; 

4S865 

01175 

i"H' 

60 

4899S 

973.. 

■  4><8.i 

01179 

5'°^ 

■^ 

■Co-fine. 

Sine. 

Co-tsnt,. 

Tangent 

Co  fecattV 

■btc^^V, 

;^ 

5. 

yi  ilcgtBCi, 


TABtl 

V.  Of  ABTiriciAL  Sines, TangCTits, 

nd  Secants.    '28  Degs. 

1  M.. 

Sine.     Co-line.  |Tangcnt. 

Co-tang. 

Secant. 

Go-fecant.      l| 

.«7«6i      9 

94 '93 

.71507 

o-J-,43J 

0.05407 

iO-J"39 

60 

6718s 

94^87 

7Z5,S 

0S4'3 

318,5 

5? 

5710S 

gqsio 

71618 

17J71 

05410 

3»79» 

38 

3 

67131 

94573 

72*59 

17341 

05417 

51768 

S7 

6T.56 
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101*71 

U70J1 

17904 

16 

4S 

711  iS 

91960 

79  US 

10S44 

0:040 

I7i84 

'5 

46 

47 

71 137 
7:157 

9^m 

79'35 
79113 

10S15 
107S7 

07048 
070=6 

17863 
17843 

14  1 
■3    1 

4!' 

91936 

T914' 

io;S9 

07064 

4? 

7»'98_ 

Sigiq 

79;6'1 

IDTJl 

07071 

'P 

9,7iz.S 

9.919*1 

9.79197 

10,10-03 

0.07079 

io.l;7ili 

10  - 

jl 

7"3S 

919  H 

79316 

10S74 

070S7 

9    1 

53 

7i.<9 

-1179 

91905 
015.7 

793  54 
793S1 

:^:s 

0709! 
67103 

mt'i 

*  ; 

54 

71-99 

9iSS, 

79410 

»?90 

i! 

71J10 

9i!i»i 

7943^ 

10561 

07119 

176S0 

5  1 

St 

71340 

91S74 

79466 

1J534 

07116 

i;66o 

4  ' 

71J60 

7949! 

1050; 

071)4 

17640 

3  ! 

58 

7mB, 

9i3s^ 

79513 

10447 

'■71+J 

27619 

1  1 

;' 

71401 

9iS?o 

79S5' 

10449 

07150 

i75«9 

60 

714*' 

91841 

_Z«S"i- 

10451 

C7IC'! 

ii-7" 

~C^"n-: 

Sine. 

Co- tang. 

Tangtiit.  Co-fecani 

beCEDt 

mT 

T*.i»V.  Of 

*lTirtci 

AiSinef 

Tangenb.  and  Secinti.    js  Degi.  1 

Co-noe.  ,1 

■777:4.  r 

''angeni. 

Co-tang. 

Secant. 

c.r»..J| 

7-S"9 

o.o-.sS 

o-»7579 

60 

'  i    7---;4' 

iifH  i 

;.,6C7 

.0393 

07  }U 

*7559 

? 

1|       ::,6l 

^--i"  . 

79-35 

C7.74 

^75i2 

3   1      ■'■*'- 

,1M*       I 

7  -ftCj 

=03  i7 

071S1 

.75"» 

SJ 

4        7.-C. 

-,.■.0   ! 

:?t9, 

10J09 

07190 

17«« 

i* 

!      r.=»2 

9J-03   ' 

:i-7'9 

1,474 

55 

c;  7^'+» 

i'7aS     1 

10153 

C7«S 

i74if 

54 

7  .      7*=62 

7--7S 

3<.i;4 

*-743» 

a 

8  1      7t--*i 

917'9     ' 

79  ^(.4 

10-96 

»74'« 

51 

_1 

-=f.«    1 

91771      1 

7vij; 

lOI"^ 

07119 

17„S 

P 

■9»76i  ; 

.;9'*6o 

0.07137 

=.17378 

j« 

"  :    :i''43 

•J'7:S     ; 

;9S?a 

07:45 

17357 

49 

■'"? 

9*747 

07*53 

17337 

48 

'J 

91739 

79944 

07161 

»T3'7 

47 

'4 

7»:iJ 
7'74! 

9»73> 

'J'7-:3 

lOOll 
2COO« 

19971 

0:169 
0717: 
071^5 

17197 

»7177 
*7i57 

4i 

4; 
44 

7iTi) 

91707 

Eoo;4 

11,944 

07^53 

i7>i7  . 

41 

i    '^ 

7^7^! 

-,»*,, 

<=cS4 

lry9l6 

07301 

41 

1    "1 

7!i:=i 

yi*,. 

K'.m 

ii^SliB 

0:109 

*7  =  97 

4' 

'■    II 

'^' 

J   91*53 

;i!;,,4.'"" 

10163 

0.  ii,*eo 
19^31 

10.07317 
07315 

»7'i7 

4C 

3t 

7.^65 

91667 

Mo. 95 

1^8=5 

07J33 

=7137 

3i 

7^8*3 

9.6=9 

?o:i; 

•9777 

0:341 

37 

»4 

71901 

Mci;i 

'y749 

07349 

17093 

3'' 

IS 

71911 

91S4J 

197*1 

07357 

17078 

35 

7i.l  l> 

'1635 

licjo7 

i9''93 

07365 

37058 

34  1 

7'9<» 

■,i'tl7 
9:6,9 

SC-5J5 

.9.537 

07373 
o:3!ii 

17038 

33  1 
Ji 

3" 

7JC01 

916.1 

B3  39( 

19609 

^7389 

xu 

— 1 

3  730*1 

).  9i'.aj 

.g04.r, 

rO.>958, 

^.16978 

JO    1 

JJ 

73041 
7ic6i 

';■■?! 

8t>447 

eor4 

'9553 

igiifi 

07405 
0:413 

16959 

'6939 

" 

33 
3S 

73^S> 

9:571 
.)i.6] 

El- 1:3-. 
So5s8 

i^4gS 
194^1 

0741 " 
07419 

C7437 

l6S7g 

^1 

IS 

36 

91=55 

g-i^6 

19414 

07445 

16S60 

'4 

37 

71160 

9* -4* 

ac6.4 

19386 

074-4 

16S4C 

ij 

3'* 

73'^° 

SUZi 

Sf,64i 

.9353 

07461 

i^Sio 

12 

39 

_73£5;0_ 

9;;  30 

£0669 

19331 

07470 

i6?oo 

40 

9-71119 

^.yljii 

9.So69j^ 

[d. J  9 103 

10.074:8 

o.i6jg, 

10 

*' 

73139 

91514 

S071; 

19275 

074I6  - 

1676. 

'9 

45 

73 '=9 
7317* 

5iic6 
9.498 

'&, 

'9 '47 
19119 

'^74';4 
07501 

16741 
16711 

18 

1   44 

7]Ii;!i 

91490 

io8o(! 

1^191 

OJS'O 

16701 

16 

:    45 

7».8 

914S' 

S0836 

19,64 

0751S 

16681 

15 

1   46 

73337 

9M7J 

80S  64 

.9136 

16663 

7i3_57 

91465 

Ro^9i 

I9ia^ 

.07535 

16643 

48 

9^457 

i?oi)i9 

.9:3. 

07J43 

16613 

49 

jVi'^il 

'-'i44» 

S0947 

i5Qi;j 

_Z^Ji!— 

.    >66C4 

JO 

y.7341* 

■J.  91441 

.,  Soo7S 

I0.1QC15 

10.075:9 

^ff/ 

~io" 

1    5' 

73415 

91433 

.     '1997 

C7567 

9 

7i45i 

91415 

■  81,70 

o7;75 

16545 

I 

S3 

734:4 

914  iC 

^1058 

1^1 

07SS4 

165J6 

7 

1    54 

;      'i 

734'i4 
73."  J 
73^33 

.J14.,? 
9i;oi 

Kio^;6 
KM13 

B 

07'i9i 
O7«oo 
07608 

i6j.6 
154S7 

«64e7 

J 
4 

7i?." 

K1.69 

m?: 

q;6i6 

lf44g 

3: 

'  58 

73<7S 

^.,.96 

16418 

'    Fil 

7J69' 

9i3'-7 

?l!i4 

07fi3J 

16409 

.    60 

73«M 

91159 

,8-;s 

.    0764- 

16389 

Co-iine. 

Sine. 

Co  larg 

THngem 

C.i  fecaiil,'  Secant. 

"ST 

~^J»  J  ■** 


V.  Of  ARTIFICIAL  Sines,  Tangents,  ar.a  Secants.    33  Dcgi. 


M. 


Sine. 


73630 
73650 
73669 
736SQ 
7  3  70S 
737^7 
73747 
73766 
737B5 


73^^05 
73824 
73843 
75863 

73S»* 
73901 

73V2I 

73940 

73959 
73978 


•73997 
74017 

74036 

74055 
74074 
74C93 
74"3 
74^3^ 

74'5i 
74170 


Coj-fine^jTang^  ni^.  Q;- tang.  [  Set»nt.    .Co-iecant.] 


y»i59 
9^351 
9*343 

9*334 
9-3*6 

923  iS 

923»o 

^2302 

92293 

922H5 


•)  -92194 

92177 

92169 
93I6I 
9215a 

92144 
92136 
92127 

92119 


9.74189 
74*08 
74227 

74246 
74265 

742«4 
74303 
74322 

74341 
7j^ftO 


) 


7437') 
74398 

74417 
74^^6 

74455 
74474 
74493 
74Si2 
74531 
74549 


.92111 
921.2 

9-094 
920^6 
92077 

fj2C69 

92060 

92051 
91044 

9-0^2- 
9.<;2;a7 

92c  I S 

92010 

92CO2 

91993 
919S5 

919  6 
91968 

91959 
91951 


9-74«i6X 

745S7 
74606 
74625 
74644 
74662 
74681 
74700 

747  J9 
74737 
74756 


9-9^942 

91934 
91925 

91917 

-  9190S 

91000 

91A91 

91883 

91874 

91866 

91857 


1.81252 

81279 

81307 

Si3i5 
81362 

81390 

8x418 

814+5 

81473 
8»5Jo 


9.^1528 
815^6 
81583 
!^i6rl 
8163S 
81666 
81693 

81721 
81748 

_8i776 

.ii8oX 
818^1 
8185S 
S1886 
8x913 
81941 
81968 
81996 
82023 
82051 


Co-line.   Siri6. 


82626 
82653 
826S1 
82708 

82735 
82762 

82790 

82817 

^2844 

8287X 

8^28^9 


10 


.17922 
17894 

17867 

17839 
1781a 

17785 
17757 
17730 
17702 
17675 


C6-t90g. 


10.07723 
07:31 
07740 
07748 

07756 
07765 

07773 
07781 

077^9 

07798 


io.o7iio6 
07814 
07823 
07831 
07839 
07S48 
07856 
C7864 
07873 

07881 

10.078^9 
07898 
O7906 
07914 
07923 

07931 
07940 
07948 
07956 
07965 


10.07973 
07982 
07990 
07998 
08007 
08015 
0X024 
0S032 
0S041 
0S049 


10. 0S053 
08066 
08075 
C8083 
0S092 
08100 
08109 
08117 
08*126 
08134 
08143 

Co-iecant 


10.263^9 
26370 
26350 
26331 
26311 
£6292 
26273 
26253 
26234 
26215 


10.2C003 

*59^3 

23964 

25945 
25916 
25907 
25887 
25868 
25849 

258.:;0 


10.25811 
25792 

2-5773 

25754 

»5735 
25716 

25697 
25678 

25659 
25640 


0.25621 

2^6C2 

25583 
25564 

^5545 
25526 
25507 

25488 
25469 

»545i 


10.25432 
a54i8 
^5594 
»53r5 
*5356 
25338 

*53X9 

25306 

25281 

25263 

Secant.  > 


10 


M.  i 


Tablk  V.  Of  ARTIFICIAL  SiDCB,  Taogcnts.  andSccanti.  34  Degi. 


0 

Sine. 

Co-fiue.  pLangeot. 

0.918^7     9.8^399 

Co- tang. 

^^cant• 

io.obi43 

Co-fecant, 

• 

IT 

^  747  iO 

10.17101 

10*25244 

I 

74775 

91^49 

82926 

17074 

081^1 

25125 

59 

1 

74794 

91S40 

82953 

17047 

0^160 

25206 

58 

3 

74^11 

91832 

829*^0 

17020 

0816S 

25188 

57 

4 

74^31 

91823 

83008 

16992 

08177 

25169 

56 

^ 

74850 

91815 

83035 

16965 

08185 

25150 

55 

,      6 

:4So^ 

91806 

83062 

16938 

08x94 

»5«3» 

54 

'      7 

74^^  7 

9170S 

830B9 

16911 

08202 

»$ii3 

53 

X 

74Q06 

9*789 
9x781 

83117 

X6883 

082x1 

'     45094 

^2 

!  IC 

74914 

83144 

16856 

08219 

15076 

5' 
SO 

9-74^43 

9.91772 

9»^3i7l 

10.16^29   ' 

to. 08228 

10.25057 

IT 

74961 

91763 

83198 

16802 

08237 

25039 

49 

12 

749S0 

91755 

83225 

16775 

08245 

25020 

48 

13 

74099 

91746 

83252 

16745$ 

08254 

2COOI 

47 

14 

75017 

91738 

83280 

16720 

08262 

»4983 

46 

«5 

7503^ 

91729 

83307 

16693 

0^271 

24964 

45 

•   16 

75054 

91720 

83334 

16666 

08280 

24946 

44 

17 

7507J 

91712 

83361 

16639 

cb288 

24927 

43 

,   i^ 

75091 

91703 

83388 

16612 

08297 

24909 

4* 

I   19 

7Srio 

91695 

83415 
9.^3442 

,i6;8? 

08305 

24890 

41 
40 

i  to 

9.75128 

9.9l6&6r 

10. i65;8 

io.oti3X4 

10.24872 

!    21 

75»47 

91677 

83470 

16530 

08323 

24853 

39 

%z 

75'65 

91669 

83497 

16503 

C8331 

24^3$ 

38 

as 

75T84 

9x660 

83524 

16476 

0S340 

24816 

37 

M 

75202 

91651 

83551 

16449 

08349 

24798 

36 

*5 

75221 

9T643 

83578 

16422 

08357 

24779 

^S 

i    tiy 

75239 

9x634 

83')05 

1639* 

.    08366 

24761 

34  i 

27 

75*5'^ 

9T625 

83632 

16368 

08375 

1474* 

'  1 
33 

;  28 

75276 

91617 

C3659 

16341 

C8383 

24724 

3* 

1  20 
30 

7^iqi 

9160S 
9.9x599 

8.i6'>6 

16314 

08392 

24706 

^\ 

9-753'3 

9  83713 

10.16287 

10  08401 

10.14687 

?i 

75?3» 

9>59J 

83740 

16260 

08409 

14669 

29  1 

1   3* 

753SO 

915S2 

83768 

16232 

0841S 

24650 

28  , 

1    -^3 

7536S 

9»573 

83:95 

162C5 

08427 

24632 

1 
27   1 

34 

75386 

9^5^-5 

8r22 

16x73 

0S435 

24614 

26 

.^•J 

75405 

91556 

83S49 

16151 

08444 

^59  5 

1 
25   1 

3^ 

75423 

9i;47 

83376 

161Z4 

08453 

24577 

24 

37 

7544' 

91538 

83903 

16597 

08462 

24559 

23 

38 

75459 

91530 

839.50 

16070 

08470 

24541 

22 

J9 
40 

7^47^_ 

9n;2i 

83'>57 
9*8^9:^4 

16043 

o847q 

245 '2 

20 

u.7";496 

9.9i>'X2 

10. l6oi6 

10.08458 

10.  24504 

41 

755'4 

91504 

84011 

15989 

08496 

24486 

19 

4i 

75533 

91495 

S4038 

1596-: 

0S505 

24467 

18 

43 

755^> 

9148& 

84065 

i^'93> 

08^14 

24449 

17 

44 

75s69 

9H77 

84092 

X  ;ooS 

0S523 

24431 

16  i 

45 

75^^7 

91469 

841 1 9 

i;S8i 

oS«;3x 

24413 

15 1 

46 

75605 

91460 

84146 

11854 

08^40 

24395 

14 

I    47 

75614 

91451 

84173 

15827 

o?549 

24376 

13 

4^ 

7S<54* 

91442 

^4200 

15800 

08558 

24358 

■^    1 
12 

49 
SO 

75660 

91433 
9.91425 

84227 
9.842«;4 

15773 

0S567 

243AO 

II 

10 

9.75678 

I0.1i;746 

10.08^75 

10.24322 

^f 

75696 

914x6 

842«o 

15720 

085S4 

24304 

9 

52 

7S7I4 

91407 

84307 

15693 

08^93 

24.2  S  6 

8 

53 

75733 

9^98 

84334 

X5666 

08601 

24267 

7 

54 

757.1 

91389 

84361 

15639 

08611 

24249 

6 

5«; 

7-69 

91381 

84388 

15612 

08619 

24231 

5 

56 

7S7^7 

91372 

84415 

15585 

o86s8 

24213 

4 

':7 

7>Xoi; 

91363 

84442 

15558 

0^637 

24195 

'   1 
3   ' 

58 

7^823 

91354 

84469 

15^31 

08646 

24177 

2  ! 

50 

75^41 

9n4S 

84496 

15504 

08655 

24159 

1  : 

60 

• 

7c8<9 

Co-fine. 

91336 

845*3 

Co- tang. 

15477 

08664 

Co-fecant. 

2414.X 

0  ■ 

• 

Sine. 

Tangent. 

'  Secant. 

ss^ 

^t,^\%:«i^ 

•F*ii,£  V.  Of 

ARTiFicui.  Sine* 

Tangenlg 

and  Secanli.     25  Degj^ 

M. 

Sine. 

Co-Ciie. 

Tangent 

Co-lang 

SecanT. 

Co~fecant.|     .  {| 

1 

■>   ^159! 

9S7»' 
95711 

'■■Zl 

,0.33133 
33100 

04^78 

''trl 

616I9 

9571* 

66933 

33067 

C41S4 

3735' 

ss 

3 

61676 

9S7'o 

66[,66 

33a!4 

C4i90 

37114 

37 

4 
5 

61730 

95704 

G6999 
67DiX 

;;-; 

04196 
04301 

--i;o 

56 
55 

6 

6175; 

93691 

C7C6S 

31935 

O4i0S 

37=43 

54 

617S4 

9J6S6 

67098 

32/01 

.;4.'i4 

371.6 

53' 

8 

61811 

95610 

67.31 

■  3--^-'>9 

£4310 

37.?9 

_?. 

61838 

95674 

67163 

3=8,7 

■      04516 

37.61 

51 

'3 

6191S 
61945 

,..5663 
95663 
9J«57 
9S6(i 

,.67196 
67/19 
67161 
6719S 

io.j«04 
3»70J 

.0.04331 
04337 
043  IT 
04349 

■■^•37'35 
37L0b 
370«i 
37055 

50 
49 

48 

6.„. 

9S64; 

67317 

31*73 

''*355 

3701S 

46 

6299, 

95639 

6jjbo 

3^640 

04  j6' 

3  7.- 01 

45 

«30i6 

9i6t3 

'7193 

31607 

04167 

36974 

44 

65o;a 

SS6»7 

C74;6 

3»574 

01373 

36, ,48 

43 

iS 

S3079 

95611 

6;4s? 

31541 

o4?79 

36911 

41 

■9 

63(06 

956.5 

_674^ 

31509 

r4,8i 

,SSq4 

11 

bliSb 

IJ.  95609 
95603 
95597 
95J9I 

1.67514 
67556 

.0.3^76 
3M44 
31411 
33378 

10  0439. 
■■■1397 
044=3 
04409 

£t.36,,U7 
36)41 
5ftSl4 
I67S7 

i 

37 

6,139 

9S5«5 

31746 

04415 

36761 

36 

»5 

6,166 

9;  579 

6-,(,ij 

31313 

0411 1 

36734 

35 

63191 

9  5573 

67719 

3118. 

04417 

3(70^) 

34' 

63319 

95567 

67r;i 

31148 

04433 

366K1 

33 

63345 

9556. 

67:85 

jiiij 

04439 

3*65  ^ 

J' 

J9_ 
30 

6J3:. 

.9S5i5 

31. S, 

0444! 

36618 

J I 

9.63398 

9-9S549 

9.67S50 

10  3"  50 

.0  0445. 

,0.36601 

30 

1" 
31 

6,4>S 
63451 

95543 
9SS37 

67881 
679,5 

3si.a 

,ioS5 

044S, 

36375 
3*'J49 

ig 

33 

.  63478 

9553' 

67947 

3:053 

04469 

^P'l 

34 

63504 

95515 

67yg3 

31310 

f44"5 

36496 

1 

35 

6J53' 

9S5'9 

680.1 

3.988 

0448, 

3641,9 

)6 

635  57 

95513 

C8044 

31956 

044?  7 

36443 

63583 

9  =  5-7 

6S077 

31913 

04493 

36417 

'3 

3'* 

63610 

9.'ioo 

6S109 

31I9. 

3*350 

39 

63636 

954H 

fcSr4i 

3.^58 

045C6 

36364 

if 

5.63661 

^.^i^ti 

9 . 6? 1 74 

10.31816 

10.04511 

io.3fi;iS 

63689 

95481 

6?:o6 

31774 

045.8 

J6jii 

4> 

6l7'5 

954-6 

681,9 

31761 

04514 

361S5 

43 

63741 

95470 

6?171 

317:9 

36159 

44 

63767 

9546* 

6^.303 

31*57 

045J6 

36133 

IS 

4! 

63794 

95458 

68336 

3i6ti4 

^454* 

361S6 

'5 

Cji^l 

95451 

6S)6i 

31631 

o4v|S 

36.S0 

14 

63S46 

95446 

6V400 

04554 

36154 

'3 

4B 

6387* 

9 '440 

6P4ix 

31568 

04560 

36. iS 

1° 

63898 
J.6J914 

954M 

646; 

3i5'5- 
■D  31503 

04,66 

3f.roi 

11 

9.95417 

9.6M»7 

■0.04573 

10.3C076 

10 

i! 

63950 

954" 

fiSji, 

3'47i 

04579 

3iie;o 

9 

51 

63976 

9H'S 

68--C1 

J'439 

04385 

3O014 

1     !3 

64001 

954=9 

6-"  59  3 

3>437 

04591 

3599* 

i     5* 

64013 

954"3 

6^«i6 

3 '374 

04S97 

3597= 

6 

S5 

640:4 

9  5r.7 

<S6^a 

3134^ 

04603 

35946 

5 

56 

640BQ 

95391 

6^690 

313.0 

359=° 

4 

57 

64-06 

95384 

6?7.i 

3.178 

046  iG 

35894 

3 

5a 

64.31 

9S37» 

«*'7!4 

3.J46 

04611 

35868 

1    59 

64.58 

68786 

0,6iS 

33841 

I    *" 

64.8, 

951« 

688ig 
Co  tang. 

I.Tfl 

046,4 

358.6 

0. 

1          Co  fine. 

Siae. 

la  (.gen  I. 

Co.ftcant 

Sccanl.   'Mil 

n>.,... 

■LB  V.  Of  ARTIFICIAL  Sincs,  TaHgcnU,  and  Secanti    26  Dfgg.' . 


•  I 


Sine.    I  Co- fine. 


17 


10 


9 . 04442 
C4463 

64519 
64545 
64571 
64596 
640  2* 
64647 

9. 6469:) 
64724 
64749 

64775 
64800 

64S26 

64S51 
64877 
64932 
64927 


Tangent.!  Co-tagg, 

9.6ibi^ 

6^8so 
6SSS2 
6^914 
65946 
6S97S 
69010 
6  904  2 

69074 

69106 
9.f-9i3i   I  J.  30862 


9.64953 

640:^ 
65003 
65029 
65054 
6  ;o79 
63104 
65130 
6^rNq 
6^180 


9.65:105 
65230 

65281 
65^06 

65331 
653^6 
653Sr 
6!;4o6 
654;! 

9.65456 
654S1 
6^506 

65531 
6^:56 

65580 
6560  s 
65630 
65655 
65680 
fe57Q5_ 

Co.- fine. 


.95052 
95046 

95039 
95033 
95027 

9C020 
95014 
95007 
95001 

949')"; 
949  >8 


9-69774 
69S05 

69S37 

69S63 

69900 

6<i93i 
69963 
69995 
70026 
700;  8 


Co- tang. 


Secant.    Co-fecaDt 


10.04634 
04640 
04646 
04652 
04659 
04665 
04671 
04677 
0461^3 
04600 


10.04^21 
04827 

04535 
04S40 
04S46 


ir  0.04948 


04954 

04961 

04967 

04973 
049^^0 

04986 

04993 

04999 
05005 

05012 

.'Co  fecant. 


10.35816 

35790 
35764 

?S73« 
357" 

356*7 
35661 

35635 
35609 
355*3 


10.3555^* 
3553* 
35506 

354^1 
35455 
35425; 
354<>4 
35378 
35353 
35317 


10.35302 
35*76 
35*51 

35**5 

35*<50 

35>74 
35  J  49 
35"3 

35098 
35073 


10.35047 
35012 
34997 
34971 
34946 

349*1 
34896 

34^70 

34^45 
34820 


'o. 34795 
34770 
34745 
3-;7i9 

34694 

34669 

34^5  H 
34619 

34594 
34569 

ic. 34544 

34S»9 
34494 
34469 
34444 
344*0 

34395 
34370 

34345 
343*0 

,34*95 

decant. 


.9^ 


ti  Ocji^a 


TablbV.  Of  ahiipicul  Sines 

Tangents,  tod  SecanU    17  Degs. 

/M. 

Sine. 

Co-tine. 

Tangenl- 

Co-tng. 

Secant. 

Co-i'ecani 



o 

y  .6i70S 

9.94985 

9-:"o;'- 

10.191S3 

'"■TJ.l 

lor^iTi^ 

00 

6;7i9 

9498: 

70:4^ 

19.51 

05013 

34171 

'2 

6  5754 

94975 

70-79 

0501s 

3414'' 

5h 

3 

949^9 
94961 

708,. 

7o'^41 

19 190 
19159 

0=0^3 

341:1 
34196 

57 
56 

5 

6S?iS 

94956 

70*73 

»9I17 

050+4 

34172 

5> 

65»;3 

94949 

70904 

05051 

3  4 '47 

54 

8 

6i^7^ 
6^901 

9+'(45 
94935 

70935 
709l'6 

1906S 
19034 

05064 

34098 

53 
51 

6S9-7 

94930 

_70997_ 

9,7'Oj8 

71059 

7IC90 

.19001 

050. 'o 

'05^83 

o;oB, 

34073 

so 

i° 

9-6595" 

9-949:'3 
949 '7 

10-14041 
34014 
33999 

'1 

6601; 

iS<79 

0!;096 

33',;? 

'+ 

6Co;o 

941  .j3 

7"=3 

18^47 

339^0 

46 

'5 

66075 

94^9  > 

-"!* 

j8-iS 

3Jv»S 

45 

16 

94S85 
94*7* 

71146 

,S7S5 
1S754 

05.15 

33901 

33876 

44- 
43 

»S 

66  ■4X 

94^71 

7'*r7 

'IV^ 

05119 

33?S» 

4' 

-^-2__ 

66.73 

,436, 

7'!o^ 

18691 

05i_!S_ 

io.oS'4» 

l  =  ii7 
.0.33^03 

40 

,.94>;8 
94S51 
94^45 

.o.i^'66. 

6ft21l 

»S6io 

05 .4^ 

3377V 

*-  =^. 

66146 

7140' 

■     18599 

OS'5! 

33754 

38 

^   "a 

94S39 

71431 

1^169 

3373' 

66lis 

9^" 

7,461 

.8538 

05168 

33:"  = 

36 

r  -^ 

66319 

94S26 

i»507 

0-174 

3  "'81 

-  ** 

661+3 
66359 
6S391 
66416 
,.66«. 
6*465 

im 

66537 

94S19 
94H.3 
94*^6 
94799 

7' "4 

r?T^4~ 
71679 
7>7tn 
71740 

iS,76 
.^445 

051^1 
05187 
0^194 

J3n57 
33"3i 
3360* 
J35'i4 

34 
33 
31 

9 '94793 
94786 
947'io 

947;J 

94767 

1S19' 
18:160 

iai»9 

'0-05-07 

05117 
05133 

I0.n559 
31535 
33S.1 
3J4S7 

30 

'.I 

17 

665M 
665S6 
66610 

66631 

6665^ 

9.600S1 

94760 
94751 
94747 
54-40 

713,4 
719.-.  t 

1S198 

i8l67 

iBioG 

i8c7? 

10.18045 

05140 
OS'-J 

05166 
10. 05:73 

.134H 
i33;0 
33366 
3334* 

;4 

'=»^s~ 

9-7'95; 

^1 

66706 
66731 

56755 

94710 

947-4 
94707 

7iy36 
7.317 
7:104s 

i8or4 

>79''J 
.7.51 

oi^g? 

?3i94 
J  3 169 
33M5 

■  S 
17 

^^ 

667-9 
66^oj 

94700 

72073 

171,11 

05306 

33.97 

'! 

•=»-  *r> 

efiSi; 

94687 

!7'i6o 

05.13 

3! '73 

"*■  ■=■ 

fifiS;! 

946*^0 

71,70 

17I30 

oi;»o 

.3 

-=v^ 

6637; 

94674 

71101 

17799 

0<3l6  ' 

331.5 

"-^^-^ 

66309 

94667^ 

9.946^° 

94654 

71HI 

17769 

ro.i773' 

17:07 

05131 

10    OIT40 

05346 

io.3Jo;B 
33^54 

10 

9.e69» 
66946 

9.7ii6> 
7='93 

\Vi 

669:0 
66994 
670.  s 

94647 
94640. 
94634 
946^7 
94610 

7^313 
7i!i4 
7:314 
71415 

17677 
17646 
176.6 
»755S 

0,1353 
O53'.o 
0536S 
05373 

o;i«o 
05186 
0SI9J 

32981 
32958 
J1934 

6 

5 

4 

\%% 

67090 
6711] 

946.4 
94607 

llvl 

17494 

j:l87 
32;6j 

' 

\m 

67135 

Co-fipe. 

94600 
941:9' 

7»-i7 
7.S67 

iMtJ 

e;4<" 

}_ 

-\ 

Sine. 

Co-tafg 

TTiTg^nr 

UtJ  lcra»l 

Secant. 

M. 

61  Uegrwi- 


TA«tV.  Of  i»TiTici*tSinet, Tangents, 

ind  Secaou.    18  Deg* 

M.,    Sine,   ,  Co-fine.  |Tangent.|  Co-tang,  | 

Secant. 

Go-recant. 

-~^ 

.67161      9.9i;93 

.71567 

0. 17 433 

0.05407 

10-31639       60 

671SS          94^*7 

7159S 

174=1 

05413 

31S.S        59 

6710S         94  5^0 

716x8 

1:371 

05410 

3i79»         58 

3 

671JI         94573 

72659 

17341 

05417 

31768         57 

4 

6715*        945<;r 

7^*4 

173" 

05433 

31744        56 

5 

67180         945 So 

!7i'Jo 

05440 

3:710         55 

6 

67JO3         9*553 

71750 

17150 

05447 

31697         54 

7 

673»7          94546 

71780 

05454 

316-J         53 

g 

67350 

94540 

7i3n 

I'l'lil 

05460 

31650        jt 

_?- 

6'374_ 

94533 

7i?4i 

17T59 

05467 

31616        5, 

TITj^ 

■-4S16 

9.71*71 

0.05474 

10.31601        50 

6741  T 

94SI9 

7193; 

17098 

054a. 

3=S79       49 

6744; 

94513 

7193! 

;70«6 

05487 

3-55S       48 

'J 

«7l63 

94506 

72,63 

17037 

"5*94 

3153*       47 

'4 

*749i 

94499 

;'9V3 

17007 

"5501 

31508       46 

67U5 

94491 

75^13 

16977 

osjig 

3=483       4) 

u 

6/539 

944S5 

73054 

16546 

0551! 

J1461       44 

6756* 

54479 

73084 

i6,,6 

05  SJ' 

3:438       43 

i8 

67!S6 

73114 

16686 

05516 

3 14 '4       4= 

'9 

67609 
9-S7633 

73144 
1.73175 

if.3S6 

0553s 

3=39'        4 

■944i» 

lo.ieSt; 

10.05541 

le. 31367       40 

67656 

944!' 

73105 

16795 

05549 

3=344        39 

6,6So 

94445 

7313s 

1676s 

05SSS 

313=0       3* 

6t7°3 

94438 

73165 

16735 

OjSm 

3==97        J7 

»4 

677=6 

94431 

7J!9j 

J6705 

05569 

31174        36 

'5 

6775- 

944H 

73316 

.^674 

05576 

31250        J 

i6 

67773 

S4417 

73356 

16644 

05583 

3»=»7       M 

67796 

94410 

733S6 

16614 

05590 

31=04       ) 

le 

678:^0 

94404 

73416 

i65?4 

05596 

31,80       J 

'9 

6784! 

94397 

7344S 

16554 

0560} 

3"S-       3 

3° 

,.67866 

9  94390 

^r^rT- 

.0.16514 

10.056.0 

.0.31-14       3 

3' 

67890 

94383 

73507 

=6495 

05617 

3:110       , 

3» 

67913 

54376 

73537 

164*3 

3=087        , 

33 

67936 

94369 

73567 

16433 

05631 

31064        1 

679S9 

94361 

73597 

if,403 

056  ,s 

31041        1 

35 

679^1 

94355 

73617 

16373 

0564? 

3-018         1 

36 

6S0D6 

94349 

73657 

16.43 

056  r, 

31994         1 

3' 

6S010 

■943^1 

716K7 

•6!  .3 

o;65i 

31971         1 

38 

68osI 

9433S 

73717 

i6=3j 

056S, 

31948         1 

19 

6S07S 

943=? 

73747 

=  6153 

05671 

40 

5.6S09S 

0-943:1 

■I. 3  777 

,0.16:13 

,o..5679 

iO.Jiqoi          1 

6S121 

94314 

73S07 

16.93 

05686 

31679           . 

9 

41 

6S.44 

94107 

73637 

161 63 

0^693 

3.356          1 

S 

43 

68.1.7 

94300 

73Sfi7 

16.13 

05700 

3.8,,           , 

44 

66 190 

94193 

73^97 

,6to. 

05707 

3.8,=          , 

45 

6^113 

94=S6 

73917 

16073 

31787          1 

46 

68137 

94'79 

73957 

1*041 

057:1 

31763          , 

47 

68160 

94173 

739*7 

ifio.j 

05717 

3'74=        I 

48 
!  44 

68181 
6S30S 

942ft6 
94', ^9 

740  r  7 
74047 

159*1 
1S953 

Oj734 

\X  : 

115- 

5.6?jig 

9.94151 

9-74077 

.=.15913 

10.0574! 

io.3.671     . 

1  ii 

6?3S' 

94 '4  5 

74i07 

=  5893 

0575s 

3164-) 

'  St 

68,74 

mii 

74137 

158«3 

05761 

3.616 

,  55 

66397 

94131 

74166 

15«34 

05769 

31603 

!  i4 

684" 

94114 

74196 

15604 

C5776 

3'S'o 

;  -55 

6S44, 

94117 

74:16 

=  5774 

0578} 

31557 

1   S6 

68466 

94"o 

74M6 

=  5"44 

05790 

31534 

^l 

654B9 

94"3 

741S6 

15714 

05797 

315.1 

1   i!i 

683.1 

94196 

74316 

15684 

05S&4 

3.488 

59 

6SS34 

,4189 

7434S 

15655 

0^8,1    1      31466 

.*c. 

68557 

94.S1 

74375 

25615 

0S8.B           3.443 

» 

QQr&W- 

Sine. 

Co-tang 

Tangent 

-       1  '.  .. 

Co-fecant.'  Secar.i.     A 

T. 

Tab»  V.  OTaitificial  Sines,  Tangenti,  and  Secants.    2^  Degi. 


M. 

Sine. 

Co-  fine. 

Tangent. 

;. 74375 

Co'tang- 

Secant' 

Co'fecant. 

0 

9-6»557 

9.94182 

10.25625 

io.oi;8i8 

10.31443 

60 

I 

68580 

94>75 

74405 

45595 

058*5 

314*0 

59 

1 

68603 

94168 

74435 

25565 

05S32 

31397 

s^ 

3 

68625 

94(61 

74465 

*5^35 

05839 

3137s 

57 

4 

68648 

94*54 

74494 

255V.  6 

05846 

31352 

56 

5 

68671 

94  H7 

745*4 

15476 

05833 

313*9 

55 

6 

68694 

94140 

74554 

25446 

05660 

31306 

54 

1 

68716 

94*33 

745'^3 

*54'7 

05.'»67 

31284 

53 

68739 

94126 

V4613 

*53S7 

05874 

31261 

5* 

9 

10 

68762 

941 19 

74643 
^ 746/3 

*5357 

05K81 

31238 

51 

5^ 

9-68784 

9.9411Z 

10.25327 

10.058.^8 

10.31116 

II 

68807 

94105 

74702 

25198 

05895 

31193 

49 

11 

6882^ 

94098 

7t732 

35268 

05902 

31171 

48 

13 

68851 

94090 

74761 

25238 

05910 

31148 

47 

14 

6*875 

94083 

74791 

25209 

05917 

31115 

46 

u 

68897 

94076 

74S21 

25179 

059*4 

31103 

45 

6J9ZO 

94069 

74851 

25149 

05931 

31080 

44 

H 

.68942 

94062 

74880 

15120 

05938 

31058 

43 

I  i8 

i 

68965 

94055 

74910 

15090 

05945 

31035 

42 

1  19 

20 

68987 

94048 

74939 
7.74969 

25061 

0^952 

3101? 

_4i 

40 

9-69010 

9.94041 

10.25031 

10.05959 

10.30990 

21 

69032 

94034 

74998 

25002 

05966 

30968 

39 

12 

69055 

94027 

75028 

24971 

05973 

30945 

38- 

i3 

69077 

94020 

73058 

14942 

05980 

30923 

37 

^4 

69100 

94012 

750S7 

24913 

05988 

30900 

36 

a5 

69x22 

94005 

75"7 

14883 

05995 

30878 

35 

26 

69144 

93998 

75T46 

24854 

06002 

30856 

34 

27 

69167 

93991 

75176 

14824 

06009 

30833 

33 

s8 

69189 

93984 

75205 

24795 

06016 

30811 

3* 

*9 

69212 

93977 

75235 
•).  75*64 

24765 

060  z  3 

30788 

31 

30 

■ 

30 

9.69234 

9  93970 

10.24736 

10.06030  .. 

IO.IQ766 

31 

69256 

93963 

73*94 

24706 

06037 

3^744 

19 

3- 

69279 

93955 

753*3 

14677 

C6045 

30721 

18 

33 

69301 

93948 

75353 

24647 

06052 

30699 

27 

34 

693*3 

93941 

75381 

24618 

06059 

30677 

26 

35 

69345 

93934 

754^1 

24589 

06066 

30655 

25 

36 

69368 

93917 

75441 

^4559 

06073 

30632 

24 

37 

69390 

93920 

75470 

14530 

06080 

30610 

13 

3« 

69412 

939'* 

75500 

14500 

06088 

30588 

2ft 

39 

6';434 

93905 

75S19 

24471 

00095 

30566 

11 

20 

40 

9.69456 

9.93898 

9.7555^ 

10.24442 

10.06102 

10.30544 

4« 

69479 

9389' 

755^8 

24412 

06 1 09 

30521 

19 

|4» 

69501 

93884 

756*7 

24383 

06116 

30499 

18 

43 

69523 

93876 

75647 

24353 

06124 

30477 

17 

44 

6954s 

93869 

75676 

24324 

06131 

30455 

16 

45 

69567 

93362 

75705 

24*95 

06138 

30433 

15 

46 

69589 

93855 

75735 

24265 

06145 

304H 

14 

47 

69611 

93847 

75764 

24236 

06153 

30389 

13 

4« 

69633 

93840 

75793 

24207 

06160 

30367 

12 

49 
50 

65655 

93833 

75822 

24178 

0616? 

30345 

ri 
10 

9-69677 

9.93826 

9.7585* 

10.24148 

10.06174 

10.30323 

51 

69699 

93819 

75881 

24119 

06 18 1 

30301 

9 

5* 

69711 

93811 

75910 

24090 

06189 

30279 

8 

S3 

69743 

93804 

75939 

24061 

06196 

30157 
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Tabli  XX. 

T%faU  tiN  Tim  rfthi  SmtCs  Rifingy  Stttit^^  and  the  LiHgib  9ftbe  D^ 

and  Nighty  bf  this  Table. 

Firft.  Find  the  fun's  declination  at  die  top  of  the  um  (nuurked  with  the  dt. 
greet  of  declination)  aad  the  latitudes  in  the  right  or  left  hand  columns  (marked 
lat.)  and  in  the  common  angle  of  meeting  is  the  time  of  fun  fetting»  if  the  fun 
hu  north  declination^  but  \&  time  of  fun  rifing»  if  the  iim  has  foutb  declination. 

EXAMPLE     I. 

Let  it  be  re<{uiitd  to  find  the  time  of  the  fua^s  rifing  and  fetting,  with  the 
length  of  the  day  and  mfi;ht9  in  lat.  51^  north»  the  16th  davof  May»  1X09  f 

1  firft  feeh  the  fun's  £clination  for  the  |^ven  dtf,  and  find  it  ii«  6'  N.  then 
under  the  declination  21  >  and  a^inft  the  latitude  ci^^ftands  yH.  53  M.  the  time 
the  fun  fets  on  the  given  day »  m  lat.  5 1  north,  which  being  doubltdy  gives  1 5 1?. 
46  M.  the  length  of  the  day  i  and  if  7  H.  53  M.  tlie  time  of  the  fun  fctting,  be 
-fubtrafb^i  from  is  H.  the  remainder  4.  H.  7  M.  gives  the  time  of  die  liin's  nling, 
which  being  doubled,  gives  8  H.  14.  M.  length  otthe  niffht. 

But,  wlien  the  fun  has  fti^  ibuth  declination  in  this  latitude,  die  titneof  fun- 
ietting  becomes  the  time  of  iun-rifing,  and  the  length  of  the  day  will  then  become 
the  length  of  the  nights 

Thus,  on  the  a6tn  of  November,  1809,  die  fun*s  declination  will  be  10*  57' or 
at*  S.  then  the  time  of  fun-rifmg  is  7  H.  53  M.  his  fetting  4  H.  7  M.  and  the 
length  of  the  night  15  H.  46  M.  and  day  S  H.  14  M. 

EXAMPLE    H.  EXAMPLE    IIL 

Let  It  be  required  to  find  the  dme  of  the  Required  the  time  of  t^ie  fun*s  riling  and 
fun^t  rifinj^  fetting,  and  length  of  the  day  and  fetting,  and  length  of  day  at  the  Cape  of  Good 
night,  at  Peterlburg,  the  21  ft  Jane,  1809.      Hope,  in  lat.  }4«  19  S.  May  16th,  iSog. 

Under  13^  iS'  N-  the  declination  that  day.  Under  the  dsdination  19*4'  or  19®  N. 
and  againft  60^  N.  the  ladtude  of  Peters- and  againft  Che  lat«  34  S.)  la    o 

burg,  Mt     o  Stands  the  fun's  rifing     ^ 

Stands  the  fun*s  fetting  — -  91^ 


The  tliiie  of  fun-rifing  a  4s 


Time  of  ftta*s  letting  •  5     6 

a 

Sun^fetting  doubled  is  the  length  of  day  1 8  30  The  length  of  tike  day        •  •     10  is 

Sun*rifingdoubled.isthelength  of  night   5  30  And  6H.  54M.doub.  is  length  of  night  i^  48 
When  a  greater  degree  of  accuracy  is  required,  proportional  parts  may  be  taken 
for  degrees  and  minutes  of  latitude  and  declination. 

To  find  the  Rififtg  and  Setting  of  the  Stars. 

By  this  table  the  rifing  and  {etting  of  any  ftar  may  be  found,  whole  declination 
does  not  exceed  21*  a8'  north  or  fouth,  in  the  foilowmg  manner  t 

It  you  are  in  north  lit.  and  the  liar  has  north  declination,  look  for  the  declina* 
tipn  at  the  top,  and  the  lat.  in  the  right  or  left  hand  columns,  in  the  angle  of 
meeting,  is  half  the  time  of  the  ttai's  continuance  above  the  horizon,  in  that  lat, 
or  the  time  it  takes  in  afceiuling  from  the  eaftern  fide  of  the  horizon  to  the  meri* 
dian,  and  defcending  from  the  meridian  to  the  we(tern  pait  of  the  horizon. 

£hetiefore,  if  theS  hours  and  minutes  be  fubtradted  from  the  time  of  the  Ibir^t 
coming  to  the  meridian,  the  remainder  will  be  the  time  of  the  ftai'*6  rifing,  and 
{f  addra,  the  fum  will  be  the  time  of  the  (lai's  ietting. 

example' I. 

Required  when  the  ftar  Arfturusrilts  and  fets  December  i,  in  lat.  5ideg.  N. 
The  tmie  of  the  ftar's  coming  to  the  meridian,  or  fouthing  in  the  morning  9  39 
T^en  under  ftar's  declination  2o»  11'  50'' N.  and  againil  lat.  51  Itands  7  47 
Time  of  ftar*g  rifing  tn  the  morning 
Added,  gwe%  the  time  of  the  fiar's  fetting 


Star  fets  26  minutes  after  5  in  the  evening  -  . 

When  the  latitude  is  north,  and  the  Itar  has  fouth  declination,  or  the  latitude 
fouth  and  the  ftar  has  north  declination,  find  the  latitude  in  the  fide  columns  as 
btfore,  againft  which,  and  under  the  degrees  of  declinaMon,  ftands  half  the  time 


tht  (kr  It  tinder  fTielionzon,  which  beii^g  Aibti^ed  from  ii>  the  lemainderwill 
be  half  the  time  the  ftar  will  be  above  the  horizon  in  that  latitude. 

Example.     What  time  will  the  Dog  Star,  Sirius^  rile  and  let  at  London,  Ja- 
nuary 25?  11 
un^er  the  declination  16^  2^'  S.  and  againft  lat.  fi*  3a'  or  ^a*  ftands      7  26 

Half  the  time  the  ftar  is  above  the  horizon  —  m^  4  3^ 

The  ftar  ccmes  to  the  meridian  in  the  evening,  at  — ^  10  05 

Which  l\ibtra£lrd,  ft.ews  that  the  ftar  rifes  at  31  m.  after  5  in  the  evening  531 

Added,  (hews  the  time  the  ftar  Tett  in  the  morning  '  ~    3^ 

In  like  manner  may  the  rifmg  and  fetting  of  the  planets  be  found  when  theii 
declination  does  not  exceed  23^,  and  the  time  of  their  paftage  over  the  raeridiaa 
is  known. 

Suppol'e  it  were  required  to  know-  the  time  of  Jupirer*$  rifing  and  fetting,  in 
latitude  5%  north  the  ift  of  November,  1807. 

In  the  Nautical  Almanack  for  i8o7»  I  find  that  Jupiter  palTes  over  the  meri- 
dian  of  Greenwich  at  6  H.  3  M.  and  his  deicHnation  is  ao*  0'  3. 

Now,  12  H.  added  to  6  H.  3  M.  is  iS  H.  3  M.  from  which  fubtn6^  12  H.  and 
the  remainder  6  H.  3  M.  is  the  time  of  his  paft^g  the  meridian  in  the  morning 
of  that  day,  according  to  the  civil  account. 

Under  dtclination  zo^  and  againft  latitude  51^  ftand  7  M.  51  M.  half  tlic 
time  Jupiter  is  below  the  horizon;  this  doubled  is  15  H.  4a  M.  the  length  of 
Jupiier*s  nijght^  which  fubtradUd  from  24  H.  giVes  8  H.  iS  M.  the  length  oi 
his  day. 

Again*  7  H.  51  M.  added  to  his  pafling  the  meridian  6  H.  3  M.  gives  1 3  H* 
54  M.  or  I  H.  54  M.  the  time  of  his  riftng  in  the  morning,  and  6  H.  3  M.  added 
to  12  H.  gives  iS  H.  3  M.  from  this  fum  take  7  H.  51  M.  and  the  remainder 
10  H.  12  M.  is  the  time  of  his  ftttihg  in  the  morning. 

Suppofe  il  were  required  to  find  the  moon^s  riling  and  letting  Odober  i8th 
2806,  in  latitude  ^2"  north. , 

In  the  Nautical  Almanack,  (pase  6th}  I  find  that  the  moon  paftes  the  meridiaii 
of  Greenwich  at  5  H.  40  M.  in  the  evenii^,  and  her  declination  at  midnight  it 
19*  «9'  South. 

Then  in  the  Tables,  under  the  declination  19^  29'  S.  and  agajnft  thelat.  s^^» 
ftands  7  H.  47  M.  Half  the  time  ftie  is  under  the  horizofi  doubled  is  15  H* 
34  M .  the  length  of  the  lunar  night,  which  l*ubcta£lod  from  «4  H.  leavei  SU.  26  M« 
the  lunar  day.  To  the  moon^s  fouthing  or  paftage  over  the  meridiaiXt  5  H.  4.0  M. 
add  half  the  lunar  day,  4  H.  13  M.  gives  9  H.  53  M.  lier  fetting  at  midnight, 
and  from  5  H.  40  M.  take  4,13,  the  remainder  i  H.  9  M.  i^  the  time  of  her  rifing 
in  the  aitciiioon. 

In  like  manner  may  be  found  the  rifing  and  fetting  of  the  other  planets,  only 
oblerving  that  the  noon  of  the  common  day,  and  end  of  the  lea  day,  is  the  be« 
ginning  of  the  day  in  the  Nautical  Almanack. 

As  all  the  calculations  here  are  made  for  the  meridian  of  London,  or  Green* 
wich,  cai't  muffc  be  taken  to  reduce  the  time  of  their  paftages  over  the  meridian 
of  Greenwich  to  the  meridian  of  the  f^ace  of  obfervation,  by  al.owing  i  H.  later 
for  every  J5'  of  wtft  longitude^  and  i  H.  foonerfor  every  15*^  of  eaft  Longitude* 
It  were  to  be  wifiied,  tqat  gentlemen  belonging  to  the  lea  would  cany  a  celef* 
tial  globe  witji  them,  upon  which  all  the  above  may  be  found  i«  an  taly  mianner  ; 
for  they  would  have  nothing  mcH-e  to  do  but  to  let  the  globe  north  and  louth,  raife 
the  pole  as  many  degi'ees  above  tlie  horizon  as  the  latitude  is ;  bring  jibe  fun> 
place  to  the  brazen  meridian,'  and  fet  the  index  to  the  upper  i  a ;  tlien  tujn  the 
globe  round,  and  note  what  ftars  come  to  the  meridian,  and  the  hour  index  will 
point  to  the  tune;  when  they  come  above  the  horizon,  itwilljpoint  to  the  time  of 
their  riling,  and  when  they  delcend  below  the  horizon,  it  will  point  to  iheir  let- 
ting; for  as  each  ftar  on  the  globe  will  point  dire6lly  tooneot  the  fame  name  in 
the  heavens,  they  may  be  viewed  at  any  time  of  the  night ;  or,  it  a  planet,  tuni 
the  globe  until  the  index  points  to  the  time  of  theur  paftage  over  the  meridian* 
and  make  a  mark  on  the  globe  with  a  pencil,  \tnder  thtir  declination,  then  turn 
the  globe  eaft  until  the  mark  comes  to  the  horizon,  and  the  index  will  point  to 
the  time  of  their  rifing;  and  turned  wefterly  till  it  come  to  the  horiftoua  the  iiidei^        j 
will  point  to  the  thne  of  th»ir  fetting.  I 
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1519- 

'S'5C 

1..0J 

•SOJ- 

,1,6,. 1.4-:,. It 

lies; 

14964 

1^91 

'4871 

i4'i 

14779 

i*7n 

1.-C1        .-:      ,   ,:<.      ,iM   ,-       II      ,    ,:.,il 

,468: 

14H 

■459 

!4S 

14j'S 

■I     .      ('Jfii 

»44'J 

•■tL« 

it3it 

»4i« 

0.14141 

=4-5 

140'5' 

3.'  1 

.1916 

-      :ii-!43 

1JS7. 

•j8-7 

137!- 

.J6j. 

mMd 

Mjr,.- 

.,185 

IJ60; 

.3S6. 

'I;.; 

^347* 

1341  x 

=.3*4 

IflJJ 

U.S. 

-'•5  = 

,I.JO 

*J34C 

ij/09 

ijifp 

'3 

.107" 

IIQJI 

11=17 

„Q01 

I097J 

4 

.3.78 

■303. 

"991 

ii'74.> 

.J90. 

1  861 

lOJ^C 

'O9I, 

.08.9 

io<73 

1084? 

loSii 

M»T>, 

117?- 

;17!» 

ii690 

i»h; 

11604 

10797 

10^46 

,0696 

.0671 

[■_ 

.156. 

IIJOI 

iiSi' 

H|75 

"4n 

li|<!o 

1139. 

11349 

.10,6 

" 

10646 
IO49. 

.0610 
'O47' 

10595 
10446 

10i7- 
1041 1 

.0545 
,03,6 

.o5»o 
10J71 

1105^ 

11970 

iijf 

-.887 

M34i 

I034T 

1031 

10197 

,014:, 

10114 

l»9 

n!o- 

;i76 

"t79 

'■t3' 

i.59fi 

«J 

.ci7( 

,015. 

,0116 

.0078 

\To 

Q.2I77 

iiji 

i^Tv 

"431 

11391 

"350 

js 

rr^s 

10019 

lOOOJ 

..9S, 

-9957 

^9933 

<}' 

11 30. 

111S7 

11106 

3' 

0990. 

=9885 

05861 

^9837 

098113 

097S9 

l3> 

11066 

.09B. 

1094  J 

■,ugc^ 

1CK64 

II 

0976i 

09741 

09718 

19*94 

=9670 

09647 

.3) 

108^4 

.07i4 

10744 

10704 

1066; 

0.(61 

07599 

J9576 

J955' 

0951., 

^9So6 

34 

loj!. 

1054.5 

10  JO  6 

10466 

10417 

.03S7 

094B' 

!>'i459 

09435 

09411 

■'9ja', 

D9366 

35 

•ojiii 

10309 

1OJ69 

lOHO 

10191 

0934! 

=9!J9 

=9196 

09173 

59150 

09J17 

3' 

1007, 

10035 

ID996 

1995! 

19919 

36 

09114 

ogiS, 

09. il 

09,36 

09113 

09030 

:3- 

IqSio 

>g8+. 

1980J 

19764 

■97" 

igb-^j 

37 

09667-09044 

09011 

0S999 

oi>97i 

!l« 

1964., 

rqAK 

'957' 

19SJ4 

'949* 

'94S- 

3'* 

0E93.  o'gog 

:>88^6 

08864 

0884' 

iMiP 

T9'/l 

'9'41 

IQ3o6 

i9i«9 

'JI21. 

}2 

08797,08774 

08751 

^8730 

i870h 

3«61i6 

0  J91V* 

;?;i; 

■  911S 

.908. 

|.(D41 

4° 

0.ol>6b4!o864i 

TKfiio 

^^7 

3'i7  5 

=«5S3 

.M- 

18894 

.B8S7 

18810 

1*783 

oisv 

ikSjk 

^Usi 

08466 

.B44, 

o?4i» 

.8746 

.87a 

.867 

.96,. 

.8598 

0940 ' 

^8379 

08  J  57 

08331 

58314 

0^191 

44 

,8488 

t>il6:. 

,845. 
1S133 

Zl 

.837H 
18161 

18341 
18.14 

4? 
4= 

08171 
08143 

■;8i5o 
38111 

oB::S 
08100 

08107 
0B079 

oBojS 

08,64 
0803  6 

4< 

.8089 

;3o(i 

i36[7 

17981 

1 79or, 

4- 

080,5 

07  994 

07973 

07i)5» 

IXl 

O79'o 

4' 

17B74 

1781s 

F780J 

17767 

n73i 

.7696 

46 

07.89 

57^68 

0,848 

=78=7 

07785 

f 

i7Sa^ 

i-,6i' 

17590 

17554 

>7!'9 

.74^4 

0776. 

J7713 

B7703 

D76lii 

076fil 

'4' 

17443 

'74'4 

17579 

'73+4 

17509 

'7174 

4B 

0764' 

.7S.0 

07600 

07S79 
0745! 

■^7559 

07539 

•713') 

■  7170 

17'!^ 

1J066 

07^1 

07495 

07478 

07+37 

■? 

D. 17031 

S: 

16965 

i69=« 

ris^ 

T^io 

50 

0.O7J9- 

'7377 

573S7 

D7J37 

=7317 

57197 

S" 

ifrSi'. 

.67^- 

167;^ 

.6,i4 

■669. 

.6(56 

07=7; 

o-  =  37 

37117 

37.97 

3717< 

ji* 

ifi6,, 

lAc^E 

.6554 

-S510 

16487 

.645, 

7'3'- 

37119 

37099 

W. 

J7060 

.641  r, 

l53Sr 

1^3,1 

.6319 

i6iS( 

161;. 

53 

0704' 

i;o»i 

0698. 

b69ti^ 

^''943 

;s-i 

16.19 

r6r8i- 

,6,5, 

■  60*6 

.6053 

S-1 

0691, 

u6ft8i 

rf66  = 

WB4ft 

^'i.J 

■5 

i6ai<: 

1598- 

M9S-I 

I59ji 

,S»8S 

'SS36 

S! 

0680! 

,b-,ir 

«770 

'675  i 

0673, 

1,8,1 

157VC 

■•75' 

15692 

i;e6o 

56 

0S69: 

^^is-. 

0663: 

.16618 

i 

<SM 

IS59' 

'5  03 

155'° 

'5*9- 

.5466 

57 

o6;8c 

.6;,, 

=6S}3 

=6S=- 

34, -OS 

O       /54  4 

ISH'^ 

■5338 

LSJCl* 

.(114 

S« 

Q646' 

=5(41, 

>«4!' 

364'-- 

=«394 

»«3T! 

/r'?/    /5'^^/'5''<=^5>;'' 

,5,A6l.i..-\-;'^»^\S 

\     tit-iV^Rb-iN'i 

\,t.-,-,.^\..^.->f.- 

L-tv"; 

;6lbS 

N 

XXIII.  For  fiodiog  the  Latitude  by  two  Aluiuaes  ox  cae  oun. 


Half  Elapfcd  Time. 


4  Hours. 


M, 


lo"       20 


03597035840357 

5  l^        03517  03 504I0349 


c. 04*72 

04185 
04098 
040  r£ 

039»7 
03843 

05760 

0367S 


06229 
06120 
06012 
05906 
05801 
05696 

05593 
05491 
-.538 


062  li 
06102 

05995 

J588S 

05783 
55679 

03576 


40 


00 1 74 
o6o6'j 

05977  -'5957 


05871 
05766 
056^)2 
0^559 


0547410545: 
o5373>0535t 


052.3  05=73:052^7 


05853 

0574X 
05645 

->554*jo?5i': 

054P|054i^ 
3534005323 

.52400^22 


-S»74  05«5' 
05076 

.-4080 

04^  ^4 
04789 

04696 

0460? 

04512 

0441 1 

04332 


^4*43 
04155 

04069 

03983 

03899 

^3815 

3733 
03651 


33142 
OSC44 
0494S 


59I 


0.020j8 

01999 

01940 

01883 

01826 
OI77I 
OI7I6 
01662 
01609 

01557 


0204.8 
OI989 

OI33I 
01873 

OT8I7 
01761 
01707 

01653 

01600 

01548 


02678 
026ro 

02543 
324771 


Hours. 


10' 


8 


03412 

03335 
05258 

'53153 

03107 

03034 
02961 

02889 

028i8|o28o6 

0274802736 


04199 
041 12 
04.26 
03941 
03857 

03774 
0^692 

03611 

03531 
o;452 


02667»oi(556 

)2599|o2588 


02532 
02466 


02521 
02455 


0149; 
01447 
01398 

01349 
01302 

01255 

r  or209joi202 

Oii72joii6<;,;0ii57 

OI128jOlI2COIl  13 

oiO'?40i077  01070 


01042 
oiooo 
00960 
CO920 
oo'iSi 
00843 
00^03 
C0769 

0-1733 
00699 


02644 
02577 
02510 
02441 


00665 
00632 
00600 
0036!^ 
005  3  >< 
00508 
00480 
00452 
004:5 
00399 


01035 
00993 

00953 
00913 

00874 

00836 

0C799 

00763 

00728 

00693 


00659 
00626 
J0594 
00563 

00533 
00504 
00475 

00447 
00420 

00394 


OT028 
00987 
00946 


00868 
o  830 
00793 

00757 

00722 
00687 


I021 

00980 
00940 


00907  00900 


024TT!02400  0235c  023/9 


02347|<32336 
0228^102273 
02221I02210 


0215^ 

02098 


02149 


02326 
02262 
02200 
02139 
0207S 


02315 

02252 
02190 
02128 
02068 


O203^io2O2S  C20I  ^j020O9 

or.y79'oi;69  or96o|oi95o 


OI'>2t  OI9I2 

oit6<;  orS54 


oi&cS 
01752 
01698 
oi6,}4 
01591 
01540 


01798 

01743 
01689 

0163: 
ot53? 

01531 


:'i902 
01845 

01789 
or734 

01680 

01626 

01574 

[01523 


31892 
01336 

M780 
01725 
01671 
oi6i<J 
01565 

o'5^4|59 


0.00373 

0034y 

60325 
00302 
00280 

00259 
00239 
00219 

00200 

COI83 


00654  00648  00643  00637 


00621 

00589 
00558 

0052^5 

C0499 
0047c 
00443 
00416 
00390 


o.ooi6h 
00149 

00134 

00T20 

00106 


0036900365 


0027600273 


00862 
00824 

0078: 

00751 
00716 
00682 


50' 


01464 
01414 

01365 
OI3I7 

01270 
01224 
01179 
OII42JOI135 
0109910x091 
01056:01049 


006 1 6 

00584 

00553 

00523 

00494 

00466 

0438 

00412 
00386 


OIOI4 

00973 
00933 

00894 
00855 
ooSiS 
00751 

00745 

0710 
00676 


OJ007 
00966 
00026 
OOB87 
00849 
00811 

00775 
00739 

00704 
00670 


0061000605 


00255 

00235 
00216 
00197 

30 1 80 


00252 

0023i2 

00213 
OCI94 
00177 


00163 

00147 

00132 
00117 
00104 


00093^0:91 
00081  00079 


00070 
00060 
00050 


0.00041 

00033 

00026 
OO020 
000  T  5 
0001c 
cooro 
00004 
00002 
oooooj 


C0079 
00068 
00058 
00049 


00040 
00032 
00025 
000 : 9 
00014 


00361 
00337 
0031  ? 

00291 
10269 
OC249 
00229 
0210 
00191 
00174 


00579 
00548 

00518 

0048  g 

00461 

00434 

00407 

00382 


0016c 
00144 
00129 
C0115 
C0102 
00089I00087 


00157 
00142 

COJ27 

00;  13 

OOror; 


00077 
00066 
00056 
00047 


00039 
OCO31 
COO24 
oo<.  r8 
oof.  1 3 


00010:00009 
oooc6'ooc»o6 
30003  0-^003 
oooor  pooor 
."ooooloocod 


0C075 
0006 
30055 
00046 

00037 
00030 
00023 
00017 
000 1 3 
00008 
00005 
00C03 

■30001 

oooco 


00357 
00333 

00310 
002S7 
00266 
00245 
00225 
C0207 
coi38 
00 17 . 


00574 
00543 

00513 
00484 

00456 

00429 
00403 

00377 


00155 
00139 
o?rii^ 
ooiio 

'OCOv,/ 

000*^5 
00074 
00063 
0005  < 
0004;. 


00353 
00329 

00306 

00284 

00262 

00242 

002  2  2 
00203 
00185 
00168 


0003" 
3002, 
0002  I 

000  I '/ 

000 1  £ 
3000^ 
COOOt 
COCO  2 

ooooijocooi 
ooooc  coooo 


00152 
00137 

C0I22 
00108 

006P95 

OC083 
00072 
cco6r 
coo  5  2 
00043 

00035 
00028 
00021 
00016 
coon 
00007 
00004 
00002 


TAUJUiv  AAlil.  For  finding  the  Latitude  by  two  Allitudes  of  tbe  Sim. 


99^9-i9994S, 


•f  ABLE  XXlir.  For  finding  the  Latitude  hy  two  Altitudw  of  the  SUm 


_     Middle  Time..      -                .            l| 

X  Hours. 

M 

J  Hour^       .  -       -     d 

M 

-    Jl 

TO'' 

10' 

30" 

40" 

^0171 

0" 

10' ■ 

.0' 

W' 

4-'' 

50" 

"c 

J.O3>500 

°°°i5 

10109 

0016^ 

^s 

5,150,-! 

■  WS3 

')"! 

151+6 

15.7- 

i7^ 

09J1J 

003S1 

»435 

004>!9 

0054; 

00596 

15140 

1517' 

'5303 

'5334 

'5363 

1539'' 

O0b!O 

00704 

J07S7 

G0810 

.^0864 

00917 

154--7 

'S«8 

.54S9 

■S!" 

'555 

155S1 

] 

009  7f 

0I02J 

o».i9 

o,.8i 

3 

15613 

.;H3 

'SS74 

'S705 

'5735 

,5756 

O^ig, 

0.339 

.1391 

0.444 

0,496 

31 549 

4 

I5?.)fi 

,535- 

,58,8 

■  SgiS 

'S94» 

s 

6 

01601 
01911 

o,6i3 
0196] 

"70; 
S1014 

:si 

0.83S 

5 

15971 
161^9 

■  60^' 
.6,8 

-6039 

i10-9 
16149 

16099 
16179 

I6.ig 
I6i09 

7 

Oil  J  9 

01371 

"=47  3 

7 

■fi33i> 

i63(,B 

16395 

,6417 

'6*57 

■  6+^6 

8 

01514 

Hi 

016;; 

Ji;i5 

16516 

.654, 

'<i37s 

.6604 

<6')3, 

16661 

_9 

0:916 

0:97^ 

03°i'' 

o;07i 

9 

16691 

.1.7  i„ 

■iZT. 

.6So'( 

16S37 

S.03IJS 

Qj,7^!ojij4 

03175 

3331: 

T^ 

5.16S66 

iTv' 

.6914 

1695s 

169^1 

.70.0 

«^ 

03470103519 
o37"3h^" 

o3i6s 

oj(„; 

o,Vi5 

17039 

.706S 

170.>5 

171:5 

1715 

171B! 

■a 

03714 

038^9 

0390^ 

b39i6 

17110 

.713 

.7196 

1731. 

■7351 

13 

04004 

4o52 

D410C 

1-4.43 

HI  91^ 

n4i^4 

'3 

ijjio 

1740^ 

I7f37 

17465 

'7493 

14 

04:91 

04340 

HiS: 

0+4^5 

c-44^1 

0)n30 

J7i4V 

'7577 

'760, 

.763. 

17S60 

.76S5 

it 

o4i7: 

04614 

J4671 

047  li 

3476; 

34B.1 

'5 

>77l6 

'7743 

'777' 

.7798 

i7Sl6 

'7!i4 

16 

04859 

D4,o6 

H95 

°49?9 

35046 

3>091 

1 788 1 

■79^8 

1793S 

'7',63 

■  799° 

18018 

'7 

051S, 

35131 

35171 

^53^ 

05370 

iSo+i 

lio^i 

'»09» 

iSijh 

,8,54 

.8181 

1^ 

05416 

0546' 

=5io!> 

^SSIl- 

0:64; 

i-i 

iS:o. 

■  Sij: 

HiS, 

18.118 

■  81IJ 

.8,41 

19 

05690 

QS736 

3"S> 

.^ 

"i!!: 

PS'"7 

'"' 

.Sjl,, 

.sjy; 

,8411 

.B449 

18475 

,8  jo: 

i» 

5.05961 

o6oa- 

S-iS^i- 

'*FS~ 

.8581 

7^^ 

7i^, 

18660 

06231 

06176 

363»i 

=fi3,., 

.6454 

•^719 

.876 

,87., 

18S18 

06498 

D6543 

36587 

076.9 

18S44 

.88;o 

.8896 

18911 

.a^4K 

06^23 

068^7 

0685, 

D6894 

3693  ^ 

.69a. 

'3 

.agjj 

.901 

19051 

,9076 

19 101 

19118 

»' 

0701; 

0706S 

37"J 

0715  = 

3;i9S 

0714. 

»4 

19153 

'9' 79 

19104 

1913c 

191F 

.9181 

'■5 

0J1S4 

0731a 

=7371 

074' 3 

37456 

07499 

^S 

.930:. 

'93!' 

19)57 

■  9381 

19+07 

.6 

07541 

=7584 

37617 

07S70 

3771: 

D7754 

194:7 

.9481 

.950? 

'■J  59 

l-"f 

'9S!i! 

J? 

07797 

37839 

07913 

^;965 

08007 

19638 

.9631 

■9*5: 

19681 

'973' 

18 

■   c3q49 

bg05i 

38.33 

03 158 

Is 

■97!fi 

.97S 

K/Sob 

'9i3. 

;9'S' 

■9S79 

30 

^itl 

0B34. 

o8j8; 

°Hh 

^8465 

o!J507 

i5 

19904 

1991B 

'995. 

'jm 

"°^i 

S.0354S 

0X589 

3S630 

■S7i: 

al^ 

S  10050 

100  74 

:oo9i( 

10'46 

3' 

0B794 

DHB34 

3887; 

o89Sf> 

0*997 

3' 

=0194 

lOllI 

10166 

10190 

103.4 

i* 

09037 

09076 

jglli 

39158 

39.95 

09139 

3  = 

1033^ 

:03«5 

10409 

10433 

10456 

33 

09179 

09319 

mio 

0939y 

394  3  >i 

05478 

33 

1048c 

SO 

10517 

10551 

10574 

10597 

J' 

4s,^ 

09556 

=9597 

09637 

agfiyf 

097.6 

10611 

io66B 

10714 

W737 

15 

"9755 

1979. 

^9S34 

39873 

09951 

j; 

lorfio 

jo-84 

10807 

ioS?o 

loSij 

10876 

36 

09990 

10.07 

.0146 

.0184 

36 

1089. 

i09ii 

16945 

109..7 

iO990 

1101] 

37. 

101:3 

ioi6i 

10300 

I05J9 

10377 

10416 

37 

iigijtf 

1105? 

11.04 

11149 

3S 

I04S4 

10491 

■0531 

,0645 

38 

11134 

11139 

iiiK, 

1? 
40 

10683 

"=759 

.6834 

.087J 

40 

.1319 

1.37- 
11506 

"395 

S. 109 to 

1094; 

1098s 

11011 

11060 

..097 

5.1.439 

11461 

f3i 

i.5it! 

"55° 

4> 

Ills'; 

It^o? 

..146 

TI1S3 

IIJIO 

"57! 

^■393 

"6.5 

116,; 

"65., 

1.6B1! 

4a 

II3S7 

(1594 

>'«' 

..468 

"541 

r- 

1.714 

"746 

11767 

"7S9 

4] 

1.578 

(1615 

.1688 

(1715 

.17*1 

43 

■  11831 

1.85, 

^.S;s 

11896 

11918 

=  1939 

44 

11797 

ii»34 

..906 

1194; 

"979 

44 

1.960 

1.981 

11003 

1104, 

11067  1 

45 

110S6 

1:15*! 

"'94 

45 

U0S8 

11,30 

11193 

46 

M119 

1116; 

1130T 

113  ;fi 

'-"* 

1:407 

46 

11114 

,11135 

11155 

11171; 

1119: 

"J18 

4? 

"44  J 

11478 

'»5'3 

11549 

11584^ 

.1619 

47 

1133B 

'■359 
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''*" 

ui.^l.vA\-AviJi;.'\^-..-*i.\ 

TABLE  XXIII.  For  Sndiag  lh«  Latitude  by  two  AlUtudet  of  tjic  Si 


log  £i£ng. 


4*03 ' 
43475 
48914 
49506 

4»So6 
SOS43 


53^3' 

SI64S 
54C63 
54t7S 


SSgoc 


4Sfii7+U70il4.^-' 
4907  r 


'^  iCJQS  1-191 


4119  ■  . 

1°7S  „  , 
7  f36;f  ( 
'Mil- 

S"  .     ,    , 

-    .  ,    >     i6o(- 


4.  ^.,34  "3 


6;S.- 


.  05951  fifioio 
LI  &6i9^  &6^  ^7 
it"  6664^ 
;;  StiqS. 
■467331 


5344° 
53H56 
54169 
54680 , 
55089  ■ 

S630 

S670: 

5709^1^ 

574^4 

57S86 

58177 

^905* 


i39»i 

;4J3* 

S4749 

5's; 

>S63 

5  5i>6: 

S6767 

57^64 


6^71' 


S744.I 
6778 
Uo66fi3[^ 


^071 

.      114036945' 


Ta*lb  XXUL    For  finding  the  latitude  by  two  Altitudes  of  the  S 


Log  Riling. 


7'94! 

iS  7116c 

71576 


7629-76)44 

-  jriSS.'   ■ 
7i;9|77= 

774-0 


7^576 


'87"73: 
6!  7104; 
372^61 

iJ7»6S. 


74194 
75197 
7144"  7H\)'-- 


77>6i  .. 

73:^0  7833-753^; 
7*161478671 
7S9oS7B9i6 


78;; 

7^43. 


4. 86v9ipli;i>34.]»7o7s  *7!  ifi  i?; 
S7iM87aSoS73i'''      '      ■ 
874!i!875ii*>7Jfl6 
8;7iii|«7769  ■  " 
a797'|B'' 


8a694plt7J4  S't774 
>S93^^3^7.  ' 
89T7<fS'»i« 


-'*»i07JS9447 
B9H3f*'J*S^ 
89877*9916 
BOiiigoJ49 
50345 
9°57i 


9^?o  jiiiB  >ii6<  ^i6oi  iifl44i|]67i) 


33*6  9'i»! 
935«4 

5  3-7*^ 


4,Vllc6. 
yHa6i 


ils3ic^9S4;b9*7S( 


SSfflSiBBogj^iJ 


M03' 


53961  ilifi  _  _  _ 
94'77Hil^?4>49 
M3?»)44«f  944«: 
94'«<  J4*4'  H*?' 
94llitH+l5'5488( 
4S0i9  t  -ai 
»5)4C55l7d553id9534 
54^0  S^S 


59525 
**M94  jooj 


4  910^1;!, 

9i;6aj9i;9li 

.  ,  9J4i»''iHS' 
j6cc})6)7v36;i 
---     738541^3^1 


37^8 
'443 


8893) 

^9Hi  I 

Hits . 

.L|6o4| 

;9!iiS 


^410.;  I 

145)4 
14747 
♦9591 

955891 


TABLB  XXIII.  For  finding  tha  Lalilude  by  two  Altitudes  of  the  Sod. 


Hair  Elapfed 

Time. 

z  Hour,. 

M 

3  HourH. 

M 

O.JOIO> 

,'°'      »<•'' 

30" 

40" 

.0" 

10- 

li" 

3^" 

40'' 

50'' 

[0048 

'9994 

^9939 

r^ 

.9B3' 

0.15051 

15010  149 -t 

'4957 

14911 

14894 

>9/7<- 

197.1 

.,,668 

1961, 

1956.^ 

19507 

T4IS63 

14831 

148C0 

'4769 

■4738 

14707 

«94^3 

^9599 

'kt 

'9'93 

.9.39 

.9.86 

14676 

14645 

'46.4^4!*! 

'455; 

'4i" 

3 

»S.3i 

.S974 

<8,.i 

1S869 

14490 

.4460 

14419 

1439B 

'4368 

■4337 

■i 

iSt^, 

ig-ii 

.8659 

1S60: 

18554 

14J0- 

14»76 

14:46 

i4ii_ 

.4.8 

I4'S5 

.«50! 

i(i4Sc 

iSi9E 

.8346 

iB.g. 

18143 

5 

14T1, 

14064 

14034 

140041.39:4 

i'(i9i 

H14L 

.8089 

.8ci7 

179»(. 

':»'S 

'?94^ 

13914 

13884 

'3*3 

1JS14 

>718^ 

•7»3; 

.77*; 

»773i 

,768c 

i7U3t, 

'376; 

'3735 

'57^5 

13676 

.36,6 

.3617 

't 

J7579 

17S19 

174T8 

J7418 

'737B 

;73»7 

i 

135S: 

'355* 

13518 

13490 

'347 

9 

.7^77 

■■7177 

1707; 

■341 

i3,Bi 

"3i3 

'33'- 

..»6SI7' 

Ifi.t? 

iOiTy 

r^ 

1678. 

16777 

73778 

1317. 

1315 

'3'" 

'3093 

itdji 

.665, 

i6iB4 

■iiJS 

t64fi& 

^6438 

130  J 

13035 

ijoo; 

■197- 

"95' 

"91. 

\" 

.638? 

i'.,4f 

.6Z9, 

=6.44 

.619. 

11,9- 

1.864 

nBjn 

"779 

"7J' 

I'j 

.60,, 

.6051 

•6003 

'59j? 

1590 

u»% 

Il69( 

T16.-. 

iteic 

115S1 

.58., 

zWli' 

.57  If 

»i06- 

.56.. 

iiJ73 

14 

1155- 

1.5.6 

1149c 

1147 

"443 

'>4"S 

■; 

»S5i6 

»i479 

i541i 

-SJi' 

15338 

»5'9 

T138- 

.i36t 

1130 

11149 

»5»44 

ly*?: 

15156 

'1O57 

14964 

.-91 

H37> 

H71i 

1,-cS 

146*: 

M64 

14S9S 

HS  ■ 

■    .    :-7k-. 

^ 

HVi 

t.^ 

i4.76 

141-16 

ll 

■illCl 

0.14141 

-i'i- 

3/-I 

M9'6 

■'-   ;  11443 

11^7. 

.38^7 

i!73' 

1169' 

M6,9 

■i3t.^"5^. 

.1185 

.360. 

iJS5, 

■'516 

'347». 

>34»' 

'.384 

.1.,; 

iiiS. 

iiiji 

IIIJO 

1334C 

»i:9' 

13. '09 

t]i)s 

'3 

M.O, 

1107'' 

UOJl 

nai7 

10975 

" 

'3-78 

■■303: 
»i77- 

1199 1 

:»7!> 

i'^ 

'»H7 

1  i6i 

iirt04 

IO9JC 
10797 

■°9»t 
1077! 

10?  N  J 

1074* 

10I73 
107.1 

10S4J 
10696 

.o8u 
10671 

ij.j6, 

jiSii. 

"176 

'-'*W 

"39" 

11J49 

10646 

lOfiJO 

10595 

1054.5 

lojao 

llJOt 

111^0. 

»iij' 

.1096 

1049^ 

'047r 

10446 

-03nc 

10J7. 

■'887 

■'Hi 

li, 

'0347 

.031 

Iiii97 

'C14.. 

ICI14 

ii* 

tiBt; 

lUl 

i7'o 

''fe79 

1163' 

1^6 

»J 

_i019t!lcl7j 

I^IL' 

igi»6 

(30 

0.1  iTT 

114;:, 

11431 

1139' 

•.1350 

3S 

0.1DC5 

10019 

moos 

:;7?i. 

4957 

■^9933 

i^' 

11309 

JI.87 

11M7 

11 106 

3' 

O990< 

=9885 

09861 

15837 

098,3 

397^9 

3' 

1 1066 

10985 

1094s 

1090s 

.c8«4 

J» 

09765 

09741 

«97>8 

09694 

39670 

09647 

\ii 

208.4 

10784 

'0744 

.0704 

.066  = 

10615 

096. 

^7595 

J957C 

0955' 

09506 

3* 

MjS. 

10S45 

10506 

ia}6f 

«)4=7 

103S7 

si 

owSi 

05459 

09435 

)94(i 

C9389 

09366 

35 

.OJ48 

iOJOp 

10109 

10191 

ICIJl 

J^ 

0934; 

.93.9 

39196 

09'73 

agist 

09117 

3' 

ioo7t 

100J5 

199J6 

'995: 

'99'9 

36 

0911^ 

09,8, 

o9;sS 

09.36 

D9090 

j'- 

.9S80 

19841 

i9Bt>; 

,9764 

19716 

.96^7 

J7 

09067I09044 

3Sq99 

DS97t 

069^4 

138 

1964'! 

rqan 

'957' 

'9534 

'949* 

1945- 

3= 

08931  o.<  909 

088&6 

nS864 

0B84, 

d8(.9 

.35 

__"J4'" 

'9^'» 

^9306 

£q^9 

'9'3' 

39 

08797,08774 

o_87S. 

=8730 

0870s 

06636 

46 

0  I9iSi 

19150 

19"!' 

190S. 

'■(04} 

19006 

0. 0860410864. 

^6,5 

o5597 

777f. 

38553 

.V 

-8394 

1SS57 

188:0 

.8783 

4' 

08531 

0851. 

08488 

0846I, 

.S44, 

a'^it 

.8746 

1870, 

i86j 

iS63^ 

18598 

1S56, 

4' 

0S401 

.81,9 

08357 

0833' 

-N3'4 

oSi93 

Ui 

18515 

1S4S8 

1845. 

'84' i 

.S37H 

iS34» 

0817. 

T'-l.O 

o8iig 

08107 

oStSj 

=8.64 

tl 

.8j%. 

1816., 

'8»33 

,3.„ 

18161 

18114 

08.43 

aSni 

08100 

08079 

0805' 

08036 

■*' 

.808  J 

^3o;? 

'8c»7 

,79s. 

'794< 

17909 

0S015 

07994 

07973 

0795. 

0793' 

{4' 

17874 

'78  ti 

nSo, 

17767 

'773' 

17S96 

46 

07589 

:.7l6« 

07848 

078=7 

37806 

07785 

,47 

1766. 

I76i' 

17390 

'7554 

17!") 

'74*4 

0776- 

37-44 

^7713 

07703 

0,681 

37661 

4^ 

»7443 

i74'4 

■7379 

•71M 

17309 

'7174 

48 

0764' 

7610 

n7«oo 

07570 

^7559 

17539 

ili 

'7139 

17170 

17101 

17066 

0749S 

07478 

074(8 

07437 

•s- 

a.i70j: 

'699: 

16963 

^6^8 

16894 

ifi!6o 

0.0739- 

'7377 

07557 

07337 

STH: 

07197 

'5' 

i6»ir. 

■  675. 

,67r 

i«,»4 

1669c 

16636 

i' 

37137 

071.7 

S7.97 

" 

■  66ii 

.65^8 

;6S54 

,6510 

'6487 

.645, 

o;iil 

07099 

07OT, 

y 

j64iq 

163S1, 

.6J.9 

i6i8( 

.6»5, 

53 

06981 

0696: 

;6,43 

'■a 

.6.>, 

1618* 

'*iS' 

>6m9 

16086 

16053 

H 

0691 3 

o6gj, 

oiE6: 

06846 

i'.gi7 

'$ 

160JO 

'598; 

'59S-1 

.5911 

1588K 

,5856 

S5 

0680P 

.■678. 

6770 

:'675' 

0673. 

36711 

5' 

.58" 

1 579c- 

"75' 

■  371  = 

1569; 

15660 

56 

06691 

36t7<: 

a-^e;! 

=6637 

.^66)1 

S3! 

J 

isM 

'559' 

'5,-55 

15=.*" 

<s4r 

.  ,-466 

57 

o6;8c 

J65U 

06513 

=651^ 

36505 

f- 

if4.^i,-40! 

IH7" 

I53)B 

,;w6 

15174 

58 

0646- 

06441 

rf4!. 

064.: 

0*394 

■>*T7? 

Ij± 

'J'W'i'H'S'T" 

(5,46\.;i.AT'^n 

V'^ 

\     ^f.\v\^'^\\^ 

^.S-,vJ;.^T,^- 

U-Ji-  -5.65 

, 

'ABLE  XXIII.  For  fiodiog  the  Latitude  by  two  Aiuiuaes  oi  tDc  aun. 


m 


Half  Elapfcd  Time, 


1 


"1 


4  Hours. 


M, 


Oo 

1 

2 

3 

4 

5 
6 

7 

8 

9 


.06247 
06138 

06030 

059H 
05818 

057^4 

05610 

0550S 

0543^. 

O53ofc 

05lOq 

05011 
049 1  'i 
04811 

047 1-* 
04^34 
0454* 

0445  r 
04^61 


10"      20 


36229 
06120 
06012 
35906 
05801 
o569t) 

05593 
05491 
^5389 


o6zri 
06102 

059950597" 


30' 


40 


7r 


J5888 

•=>5783 

55679 
05576 

05474^545: 
05373.0535^ 


052.3:OS273;o52^7 


C6I92  00174 
06084  26c6'j 

-5957 

35853 

0574X 

05645 

05559  ->554^J055i^ 

0  54Pi0  54i' 
353<^o;o5323 


0587  F 
05766 
056'»2 


05»9p5i74  05»5' 
^509310,076 

0^9(^6  -4080 


0359703584 
03504 


03517 


». 03438 
03360 
03*83 


4i43 
04155 

04069 

03983 
03899 

^'3815 

3733 
03651 

03571 
0349' 


.524o|o!;22 , 


03415 

0334^ 
03271 


0310703195 
03131 03120 
03058  03046 
0298502973 
02913  02901 

02841  02519 

0277' 02759 


47 


».020j8 

01999 

01940 

01883 

01826 

01771 

OI7I6 
01662 

OI609 

01557 


02690 
02622 

02554 
02488 

02422 

0235/ 
02294) 

0223 1 

021(50 

02!0S 


0204.8 

01989 

01331 
01873 

01817 
01761 

01707 

01653 

OI600 

OI54S 


03412 

03335 
0325? 

'^3Iii2 

03107 
03034 

02961 
02889 

028I8I02S06 
02748 

0267^ 


02610 

02543 
02477 

024TI 

0234702336 

02287  01273 

02211  02210 


042  r4 

4127 
04040 

-^3955 
03871 
03788 

ono6 

03624 

o?U4 
^346  S 


M 
o 

X 

2 

3 

4 

5 
6 

8 


Hours. 


.// 


10 


0.01506  0149 . 
0x455  Of 447 
01406  01398 
01357P1349 
01310101302 
01263101255 
oiii7ior209J; 


2<^ 


fi 


01489 

01439 

'•'1390 
OI34I 

01294 

01247 
01202 


Oii72ioii6ii.;0ii57 

0112!^  01  I2c!oil  13 

0i0'^40i077j0i070 


03386 

^3309 
^3233 
03157 

03083 
03009 

02937 
02865 

02794 

0273602724 


02667*02656 

52599I0258S 

32532 

02466 
02400 


CZ  15  ^102  149 

02098!o2o8S 


O203S  0202^ 


or:y79 
oi'»2r 


02?2I 


02644 
02577 
02510 

02455I0244'; 
f"2:5CjOij/9 
02326  02315 

02262  02252 
0220CI02190 
02I39I02I28 
0207S{02o68 


o  01 042 
oiooo 
00960 
C0920 
oo'iSi 
00843 

OO^O;, 

C0769 
00733 

00699 

o  00665 
00632 
oc6oo 
00365 

0053X 
00508 
00480 
00452 
004:5 
00399 


01035 

00993 
00953 

00913 

00874 
00836 
OC799 
00763 
00728 
00693 


00659 
00626 

00594 

00563 

00533 

00504 

00475 
00447 

00420 

00394 


C20I  ^|02COQ 


01^69  01960,01950 


01912 


oil  6410  rS54 
oiioS  or79S 


01752 
01698 
01 6.^. 


01743 
Ol68<; 

0163 


01 59 1  0158: 
0154010153  J 


31902 
01S45 
01789 


31892 
01^36 

:■  1 7  ■■^o 


01734101725 
oi6^o'oi67i 


0^574 
^^1523 


0.00373 
00349 
00315 
00302 
00280 
00259 
00239 
00219 

002C0 
CO1S3 

o.ooI6^ 
00149 
00134 
00  r  2  Cit 
00106 
00093 
00081 
00070 
00060 
0005c 


30 


7/ 


01480 
01430 
01381 

01333 
01286 
0124c 
OIT94 
0115.; 
OlIOi 

0106 


tt 


40''  I  lot 


00197 
00180 


oi6i:i 
01565 

^'5H|59. 


0.00041 
00033 
00026 
00  J  20 
000  75 
0001c 
cooro 
00004 
00002 
oocoo 


00163 

00147 

00132 

00104 
00:91 
coo  7  9 
0006S 
00058 
0C049 


00040 
00031 
00025 
000 : 9 
00014 

000  TO 


00654 
00621 

00589 
00558 
00521$ 

0499 

0047c 
00443 
00416 
00390 

00365 

00341 

00317 

0293 
00273 

00252 
00232 
^02 1  j: 
0C194 
0017 


01472 
01422 
G1375 
31325 
01278 
01232 
01 187 
01141 


01464 
01414 
01365 

01317 
01270 

01224 

01 179 

01135 


01099101091 
01056101049 

01007 


0064S 
006 1 6 

00584 

00553 
00323 

00494 

0046 


\(^ 


0438 
00412 
00386 

00361 

00337 

0031  1 

00*291 

^0269 

OC249 

00229 

0210 

00191 

00174 


01014 

00975I00966 

00933  00^26 

00894  00^87 

00855  00849 

ooSiS 

co7^l 

00745 

00710 

00676 


00643 


0061000605 


00579 
00548 

00518 

00489 

00461 

00434 

00407 

00382 


0016c 
00144 
0129 
C0115 
C0102 

00089I00087 
CO077  00075 


00157 
00142 
CO127 
00;  13 

OOroo 


00066 
00056 
00047 


00039 
OCO3I 
COO24 

oa^iS 
OOf ,  1 3 
00c  09 


oooc6oooo6 
o'.co3 
oocor 


0003 
0000 1 
:oooo  oooodtooooo 


OC06 

J0055 

00046 

00037 
00030 
00023 
00017 

COO  1 3 

00008 
00005 
00003 
0000  r 


00357 

00333 
00310 

00287 

00266 

0024  c 

00225 

C0207 

coi8^ 

0017 


00637 


00574 

00543 
00513 

00484 

00456 

00429 

00403 

00377 


0003(1 

J002, 
0002  \ 

000  I '/ 

000 1  £ 
3O0O? 
COOOt 
COCO  2 

0000  r 

OOOOC 


00353 

00329 
00306 
00284 
00262 
00242 
00222 
00203 
00185 
00168 


00035 
00028 
0001 1 
00016 

COO  II 

00007 
00004 

0OCO2 
OCOOI 
COOOO 


r  Finding  the  Diftance  of  Terrcflrhl 
Objea*  at  Sea. 


1.  55  94=1  40-  5* 
,1.  9'  l»6o|  4^-  99 
.3.   i9'9*oH'-  4' 


i-'r-°r  I 


Musqtiel; 

i°-r-'i  I 


1  is  damp,  ui  Jamaged,  a  gi 
q  II  an  Li  ly  will  be  neceflaiy. 


ATABLEofilie  Numhti  ai 
II  of  Sbol  rontaincd  do  tl 
apes  for  ihe  nature  □£  Gui 


Shol. 

N^rnr- 

4lb. 

■( 

Oi.. 

6 

Taslv  XXni.    Forfioding  the  Latitude  by  two  Altitudes  of  the  San. 


11x11  elaptcd'Iinie.                                                 'j 

oHour.                          1 

1  Hour.                           ll 

,0"  1  10- 

30" 

4._li  5^-    M 

&■ 

,0" 

'^"  i 

30' 

40-      ,0-     I 

3833183730 

611.  S36;7l435j6|  0 

o.sStc^t 

858; 

WI 

I*   4(i 

T^T, 

■^5 

...360.8 

931411515 

8409 

3834^^9695     I 

5799S 

7SS,577H 

76  5  3 

75(': 

74' 4 

1     o;9'e 

244099111 

6ll5  93422(9079C(   1 

573" 

7196 

70!  3 

6/170 

ji.ssjo: 

5959  8J7J! 

'tii79J9]|77663l   3 

56633 

6ii. 

•409 

d.9> 

61B7 

6'76 

4      7i3.4 

4041  71339 

o,=a 

)I1J67597    4 

55966 

5»5" 

574' 
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Tailb  XXVI.  For  computing  t^e  EfTeai  of  ParalhiL  on  the  Mooh's  IKfitow 
from  tb*  Sun  or  ■  Stak. 


H 

IT 

1 

Appiient  Diftanre. 

Add  IheDifferenteofthBlwo  Numbers  taken  out  of  thii  Table,  if  Ihe  Apparent 

DLftance  it  lefi  ihan  9I)«,  and  tubirafl  ii  if  above. 

I'S'Ml'lW 

3S* 

6" 

39* 

40" 

♦  1" 

.•|4!- 

rt" 

45" 

,(,• 

t?" 

4>.- 

49" 

so" 

"1 

■r 

■' 

" 

" 

" 

■      ■ 

'■ 

" 

" 

" 

° 

J 

° 

; 

t 

t 

; 

^ 

\ 

; 

\ 

t 

i 

3 
3 
_3 
4 
4 
4 

6 
6 

7 
7 

-4 

~ 

_3 

3 

3 

__4 
5 

( 
t 

"1 

n 
15 
16 

>7 
iB 
19 

'3 
»4 
'! 

>G 

1% 
19 

JO 

31. 
Ji 

12 

14 
3S 

^^ 
39 
40 

6 

j 

4 
4 

J 
J 
6 

1 

' 

1 

% 
t 

J 

3 

; 

~s 
s 

5 
6 

i 
9 
9 

! 

; 

~4 
S 

i 
9 

1 

3 

3 

5 

i 

6 

1 

9 
9 

4 

5 
3 

I 

8 

3 
3 
3 
_J 
4 
4 
S 
6 

7 
8 
S 
9 

'4 

I 

3 

3 

_3 

i 

_5 

i; 

_8 
9 

'4 

3 

3 

_3 

4 

i 
_5 

8 
9 

'! 
'4 

3 
5 

3 

S 

I 

3 
! 

3 
3 

3 

3 
4 

_4 

5 
■ 

1 

8 

6 

i 

>4 

I 

I 

6 
7 
7 
E 

8 

I 

6 

1 

9 
9 

5 
5 

_7 

! 

10'  .0 

"1  » 

9 
9 

9 
9 

ill 

"3 

i 

13 

14 

lb 
19 

'3 
14 

>3 

" 

10 

8 

9 

13 

-z 

\ 

s 

10 

*3 
•S 

"7 

'i 

1 
\ 

■3 
«3 

'4 

ii 
■< 

19    il 
10    u 

■■i 

'4 

'i 

'3 

17 

13 
'4 
16 

4 
4- 
43 
44 

4 

4 
4 

4 
4 
S 

5 
5 

5 
5 

T 
s 

i 

i 
-J 

6 

14  ij 

16  as 

17  1.6 

18  1 

J.    3c 
33   3 
3;    3 

3fi  J 
3«    3 
39    3 
41    3 
4i    4 

44  4 

45  4< 

49  4 
J'   4 
5^    S 
54    5 
?*    5 

13 
»4 

»5 

16 

Ts 
19 
11 

31 
33 

3 
3fi 
J 
3 

T 
J 

5 
5 

1 

»3 

1, 

13 

s! 
»9 

JO 

3' 
3a 
13 

P 

'9 

1. 
» 

3= 

3 

3 

3 

3 

"■ 

3 
3 
3 
3 

'9 

II 

i3 
14 

a6 

18 
30 

-1 

"7 
18 

'9 

34 
3 

16 

16 

li 

"3 
14 

"i 

14 

'S 

16 

18 

'9 
»1 

ti 
19 

14 
J4 

'i 

l6 

18 
'9 

16 

19 
3Q 
31 

\i 

3 
1 
_3_ 
1 

3 

3 

i 

3 

4 
4 
* 

4 
,4 

4 
5 

J 

3 
3 

3 
3 
3 
1 

3 
4 
4 
4 
4 
14 

1 
3 

3 

3 

1 

3 
3 

3B 

3' 
4^ 

4 
4 
44 

4 

3 

1 

4 
_4 

4 
4 

3 

3 

3 
j 

1 

3 
3 
3 

3 

3 
3 

I 

3 
4- 

J' 
3* 
31 
34 
35 

1.' 

35 
36 

19 
30 

3' 

J» 

3I 
3< 

19 
3C 

3' 
! 

»3 
»4 

'3 
"4 

16 

m 

tJitJ 

/sn„.i,= 

Ji*ti4'ii5"''i'i''^i7 

^.\? 

°'M 

^Q 

vi^W^«''^* 

45" 

J*^ 

^y-l+S" 

Ay'ij^^ 

51= 

Tabl«  XXVI.  For  compating;  the  Effe&a  of  Parallax  on  the  Moon's 
DiAaace/rom  ibe  Sun  or  a  Stab. 


\ii 

M. 

S 

i 
'J 

'4 

Appaiciil  DilUncc. 

Add  ihe  Diffeience  of  ilie  i«o  Nunibetj  Wkeii  pui  uf  .nil  T-i.lB.  if  the  App.rcnl  DLftince 

is  Ms  ilun  fill=,  jJiri  fubEr^rt  li  ii"  alwv.-. 

ir 

ii*  54= 

Si'   ^6^ 

s-' 

,s= 

w 

no 
fio" 

;;? 

70" 

gs 

95 

9^ 

^ 

- 

105 

^? 

Ill 

'" 

lI  ■' 

'  " 

" 

" 

0 

0 

1 1 

^ 

4 

] 

; 

~ 

:i : 

— ^ 

0 

0 

0 

~ 

- 

- 

- 

- 

- 

I  ° 

\ 

-; 

I 

18 

3 

\  1 

' 

-i 

1 

3 
3 

3 

\ 

_ 

- 

»3 

30 

3 
3 
3 
4 
4 

3      3 
3      3 
3      3 
3      1 

3 

; 

- 

- 

5 
S 
« 
6 

4      4 

4  4 
3      i 

5  S 
S      5 

3 
4 

4 
4 
4 

3 
4 

3 
3 

3 

3 

4 

3' 

3! 

H 
34 
35 
36 

11 

39 
40 

6 
6 

9 

6      1. 

5      5 
5     5 

e    6 

5 

s 

5 

5 
6 

S 
5 
5 

4 
4 

4 

10  9 

g      8 
9     9 
9      9 

6 

J 

9 
9 
9 

J 

9 
9 

i 
5 
S 
5 
6 

~6 

4' 
4» 
43 
44 
45 

'3 

ii  ii 

10    10 

9 

46 

^^ 
49 
SO 

•3 

'4 

16 

14    13 

14  13 

15  14 

16  1; 

1)    11 

14  14 

15  14 

II 

it 

S 

5' 
i' 
53 

54 

fir 

>9 

17    16 
>9    ij 

15  i; 

17    "6 

;; 

M 

M 

10    19 
1'    li 

19    19 
10    \<, 

13  11 

ii 

■S 

■3 
■3 

■4 

I 

A 

~3 

3 

57° 

F 

19 
59" 

19 

6q' 

'5 

7? 

9 

15 

M, 

51" 

53"  H" 

iS-S'i 

qtf 

Tii<rortin|h7  (hi method  thenln page S38, 
rfiould  Uie  diitanK  ofihe  objctti  be  above  90 
fitgna,  yon  muil  look  in  TaUe  «4,  »ilhthe 
Apiurtnl  Distance  11  (he  top,  wrt  the  Moon'j 
Correction  on  the  left  hand  .ij,  coiu„„,,  ,ho 
rnimbei  found  •ublraclcd  from  20,  learesthe 

In  Hie  umc<:c;,imn,ui<tcor™poadiogW  Ihe 
whidi,  ahen  lubifidcd  from  20,  leave  the 

N.  B.  Tlie  differrat  nmnlwri  foupd  under 
«•.  I00-.  lOi-,  n(r,U5M2(l«.&c.  luh- 
inzted  (lom  50.  -uitl  love  the  numbers  ai  arr 
in  the  little  Table  a.,.,ewct. 

Ta  I..  XUl.-Th<!fir.t  page  «.ut.™  the 
FrDportiooil  Part,  of  Hie  Ceclinatioft  of  tlie 
Suu  to  e»ery  eve  Minulw  of  Tine,  and  everv 
D^ree  uid  15  Mjnutek  of  Loi«ittidei  and 
lo  eiefy  Minute,  ind  tvttf  rix  Scconeli  of  tbe 
daily  Variation  of  the  Sub'.  Declination, 

The  icennd  nod  (bird  page  of  the  Table  con- 
twin  tlie  ProporftoBal  Farti  of  the  Sun'i  Decli- 
nahou  loeveijrfioujj^  ,t„  Day,  «,d  to  every 
"  Dcgrtej  o{  Ungftude,  and  to  eveiy  Mi- 
nute  and  fcverr  liit  S«ond,  of  the  d»iJy  V»iia- 
tiou  oftlifSmyDeclimUion. 

-Ei.  1. 1  deiuukd  the'  ptoportionul  Part  annrer 
h.S  «■  >i"  .Hour..(or  SX;"  of  Lonsiiude)  .  hc^  the 
auoidajlj- VariaUoninDeelinalionijISMi- 
Undcr.i.H.ur.CorSO'jandop- 
po.iteia'mlerthMidcol.i, 3>  li'i  a 

Under.!,  Hour. (or  W)  and  «-  ' 

pojite  34",  in  left  hand  col.  ii 0     6     0 

Which  II  lo  be  added  or  .iiWratted,  »«ording  « 
the  Sun'i  Declination  ii  either  encteaiing  or  de- 
crcariiig. 

Ei,  a.  What  ii  (he  pmportional  Part  aniver- 
inglo  erght  Houn  «'.(or  130"of  Lonrilude 
J-hen  the  SW,  dally  Variation  in  Decli^tion) 
IS  1 8  mtnuiea  and  43  Jtconds.  ' 

Uadcr  6  Houn,  Ic  opposite  to  IB*  it  6'    (V,  0 

40uuoule» '"'''je'  i.  n.  ■,„i'  „ 


Answer „6'  ly'  a 

A  jpiiMble  B>  ttie  fini  EiubjiI«. 


I — ' 

■^^ 

T^ 

lo; 

!i° 

^S 

? 

"m" 

" 

i 

~ 

"ic 

"Iq 

"lO 

H 

to 

t° 

i" 

to 

to 

II 

"lo" 

*»o 

~io 

~io 

~I0 

n 

to 

to 

to 

to 

^ 

[5 

to 

to 

to 

;« 

i6 

'9 

to 

I 

'9 
19 

'9 
■9 
'9 
'9 

'9 

■9 

Y 

10 

If 

'9 
>9 

;i 

ii 

21 

'9 

■  8 

»4 

to 

'9 
19 

'9 

ig 
i3 

-0 

'9 
19 

i 

18 

t; 

ta 

'9 

18 

17 

^9 

)9 

18 

'7 

30 

■9 

_£2 

16 

Ji 

'9 

>7 

ifi 

31 

"9 

te 

3J 

•9 

16 

34 

'9 

I6 

35 

'9 

■^ 

16 
16 

-^ 

36 

^ 

ig 

f. 

'9 
'9 

18 

16 

'5 

39 

'9 

'9 

iS 

IS 

_i4 

4' 

■9 

■5 

■4 

41 

'9 

iS 

15 

4) 

'9 

iS 

■S 

>3 

4S 

'9 

1« 

V 

■4 
"13 

»3 

Ji 

46 

•9 

"if 

47 

«9 

'3 

48 

iS 

•T 

49 

iS 
iS 

;? 

"3 

lo 

i 

iS 

16 

-^ 

5= 
53 

18 

16 
16 

\\ 

E 

54 

18 

16 

9 

S' 

16 

'5 

-f^ 

■^ 

"8 

_5 

56 

IT 

57 

iS 

'S 

8 

58 

"4% 
61 

iS 
■7 

15 

>s 

'S 

'5 

■4 

-i 

9 
J 

7 
6 

5 

-J 

"ST 

i^S^ 

_>o^ 

s^ 

SB 

TT 

IS 

LATITUDES  and  LONGITUDES 


Deduced  from  the  Obfer?ations  of  the  mod  celebrated  Navigators  and  Aftro 
luerij  compared  with   the   latell  and  molt  acciira-.c  Chans,  Mjps,  &c. 
The  Longitudes  are  reckoned  from  the  Meridian  of  Greenwidi. 

Co&Ils  of  Great  Britain  and  Iflands  adjacent. 


South  Conjl  if  England. 


J.oNDBN(St.pjul'0,5'  3°  49N.0    s^ 
'""-iwichObr.       '-■  -'  -     I-    - 


INore 


■S' 


0,  FotelanJ  Lights'  --  -,- 

iDealCalHe           .  -   'ji  i]     J 

|S.  ForclJEd  Lighih.  51  %  16 

Davtr  Caftle  .I51  7  47 
IDLingencfa  Lighlh.  ' 

Halting, 


'Eiathy  Head 
'Scpfotd 
|B»sh[Dn  Church 

Sboreham 

Arim4tl 
jOwets  Light    . 

Sclfey  Dill 
■PonfniuuihChur 


SO  44  13 
JO  47  =0 
50  49  3» 
50  -W  S9 
SO  49  o 
SO  39  57 
50  44  S 
S°  47  '6 


o   JS   I 

39    ' 
48 


Btai:l[h»>l,F.  S.  . 
Liiud  Poiac  .  . 
MouiK-,B.(P««.) 
Runnel  Stune 
Wolf  Rock 
Liod'iBad  (Stone) 
Longlhipt  Ijgbth. 
S.Maidn-iD^-inacl: 
St.  AgDC)  Lighlh.  . 
Seven  Stonci 


Wull  Coaji  of  England. 


IJt(  P/  Wight. 


Cipe  Cornwall     . . .  1 

St   Inra  Point 

Cow  and  Calf 
I  Pure  Itaac       ■  .   .. 

HanUad  Point    .. . 
I  Bun  liable 

MuiiPt.So-  EnCnnci 
ofBiiftol  Chann>^ 


'BembriJge  Point 
;Prin«a;Shoal,S.B. 

Dunnofc  point 

ScCatherine'iTDwei 
JNetdles  I^ght 

Burft  Lightboufe    ., 
jCluid  Church  Held 
a:ikreaCift.(Pooi) 
St.  Alban's  Head 


JO  40  5sN.  J 

SO   39  30      " 
150  37'   7 

SO  3S  33 
ISO  39  S3 

50  45  37 
I50  4a  23 

54  41  57 


ouch 

SbamblcfShoaUMid. 

■PorClaadUprigiH     . 

iL,IMCob 

"inyHMd.F.S. 


5'  4' 

■|i»  33  3° 

.50  36  >5 

50  IX  o 

5°  3'  3^ 

SO  43  10 

50  14  o 


■  SO 


,i  :6 


Plymouth  Old  Ck   . 
£dd>ftgne  Lighrii 
"      imaa'sPi    F.  S, 
lennii  CiStle     . 


LundylHind      {51  i]     < 

flathuImLighthaufE'si  >S    ' 


Mumble's  Light 
Womis  Head 
CaldjF  Ulind 


St.  Ann')  Lighu    . 
Smali't  Lighthoufe 
flatn  and  Bvrels  . 
Sl.Uavid-sHead 
Strumble'i  Mead  . . 
Dinu  Point 
;  Caidigan  JOind 
New  Ksjr  HB^d  .  ■ 
AbcrlDwUh 
Al>«rdut<y        -    . 


43  ^$ 

51  45  40 
!■  45  '5 

51  5S    o 


Barn 
PenktHi 
B»dfey  Iflan 
Poithdinlleyi 


Head 


Tmt  XXVII.    Of  Lititoois  »»■>  L"»oitiii>!|. 


:    N™«»fPl«".  t.  1;";.     I'",,""-      1                      U^UIlla^d^. 

Holyhc^iin.  W.  l-.  5J  i8  4iN.  4  4'  l^W. 

SlurnitsLiBhtlwufs|s3  »4  50      t  l*   jo              _^             ,„,..,        i       I-'-           |  Long. 

Poinl  LinM  Us*"^  -55  »*  30 

^,7,5             i.,m«  =..'*—       ».-...».«. 

C:e«  Orms  Head    .53  lo    0 

3   ;°  '■=       [E«n».lIl.od         ....  s6  4S     0N.7   S6W 

P««ofAjrUshth.ls3  si     0 

'   '*     °       iGritnHud,  Banin>nd57     0      0     i?  JJ 

L»ktLieliti            ■  51  »3    0 

5     S     0        Ru.rd,Bl*,  So.  Uift  Ifl.    57"      0     17+9 

. 

LWerpool                ■     S3  ij  3" 

»  »7    0        H,(k«e  Iflwd,  W.  P.    57*83=    ;«     <■ 

FoimbyPokt         -53  IS  4S 

3      S     "        CafMnolinand         . . . .  S7  34  10      »      " 
^  S>     "       iRrnpilhHeid             ..-5741      0      7'» 

[.incifttr                  ■  54     3     ° 

S;:1kerRock          ..  54  iS  Jo 

!  *'    °      iToeHend               -.-.■57  49  3°      7  *S 

St,B«sHe«]LiEl"h.54  3°  "S 

i  4^   '5        Gliil.  Iflind  Light      ...5750     °      6   S* 

Wbircb»en              .  54  1*  3° 

1   34  45      kiilenHead           58  lo   30      7  *4 

WoikinetoB        . .  ■  54  3»    * 

!   3°     °      BFUnncnin«              ...  58  14     »      7   S' 

Miry  Port               ■  S4  43     0 

■  »'     "        St.  Kllda  We            ....5750-0      8   IK 

CjilillB                  ■■  S4-  35  45 

■-SSI"     1! 

LtdPoint                  ...  58   '5      0      *  *4 
ButofthtLe*!!      .-Us  18  io     |6  J4 

IJlt  of  Man. 

i 

The  Orknei/  TJiands. 

CJfofM»n            -154    »    ON.  4  5"    »". 

Point  of  Air           ..IS41430      4  »»  3° 

i-enlland  Skmi«      . . . 

!g  4»   30N. 

,    .w 

RHD&y                   .jS4  >2  3"      4»6    0 

troma  lillnd,  S,  End 

5843      0 

J  I» 

DoogUfi                 .|S4,   8  JO     4  3°    -      |l 

south  RonolJfiia,  S.  Po. 

58  s6     0 

''\ 

CopinlliiW               

[Tf/I  <ui<i  ^orth  Coof.  of  Scotland. 

Stranfain.nd,  Umb  H. 
Trtfsntfs,  Sanda  Jfi=      . 

59     6   JO 

!9  IS    30 

1 38 

Reft                    ...  5*  46  30N.4    8    "W.' 

Notili  Ronoldlta  Light 

50  19      0 
59  *S  30 

.  1* 

Burrow  HmJ          .-SO"   3"      4  »7     0 

Mould  H«d,PappaWcf- 

GrestScji  Iflina...  54  40  30      4  4S     0 

cral/land       "^       ... 

S9  *3      0 

3     " 

MullofGillo«ay..  S4  37  45     ,456     ° 

Nouy  Head.Wcnralile 

59  *"  ;o 

3     9 

Poit  FKiUk  Llghtb.  St  48    "     5    »    ° 

MarwickH.  Pomona  I. 

Sg      6      0 

^  *! 

Elliinand               -lS5  '*  'S     5  •»    * 

58    58    JO 

311 

AirLijhthoufe  ....'55  '6  30     ;4  4+     0 

Hoyhead    H«d,     Hoy- 

Pliidi  Iflmd  Lighl!   S5  »7    0     5  1'     "^ 

wjlla  Idand 

si  S7    0 

NorthPolmArranin.  55  4"     "      S  »o    0 

Til*  Stick                  ■59     »     ° 

Cumty  1  fluid  Light   (55  46  'o     S  '*    ° 

Sule  Skeiry                ■  ■ .   59      3    'o 

Crcsnoct                -     S5  S'     °      5     *     ■> 
M.ofCJBtirtUghth.  55   1830     600 

Fair  1  Hand               59  *9  3" 

•  4J    1 

1 

Gl»inand.NorthEnd5S  4;     =>      6     1     0 
Run'sPal.it,ll>lll.  '55  47     0      6  44     " 

1                      Shetland  JJltS. 

T..u.or!Hcad,DiitBss   S4    0      6  4;    ,0 

SkertjioieRxks    .|s6iS45      7*4    0 

SutnWrghHerf       . .  -  59  S»     oN.^i  15W 

DufcitrRott           .56  34     0      7  so     0 

Hang  Cliff                  ...  60     7     0       0  JO 

Tir=-ey.inr,NW.pJ56  33     0      7  ,6     0 

BraiTa  Sound,  Ler*lclt    60  .0     0      |o  SJ 

HcUkcilflind.     ..  j6  56    0     6  59    0 

WhaKtjlfland          ....6015     =      !o  39 

Sunk  Roclu,  to  ihe 

Unftinand,  N.B.Poiat6o  41    30       0     0 

«=ftwafdi.fHfl(k.«'56  ss    0     7    B    0 
CoUJfl^nd.EillEndsS  4'     0      6  43     0 

iFoulIdind                ....l6o  as      0     |i  ij 

Ruioinjnd,E>ftEnds7     0     •      6  30     0 
Cjnainind.EjftPr.isj     3     "      6  44    " 

Ferro  Ijks. 

DonvrganHtad   ... 
Vjlsrncfll  Point  , . . 
Rt^i  HMd 

57  35     0      740 
57  35  =-°     *  54    0 
57  JO    ti     610 

yMonkRock,  which  ap-l                      1 

More  Hf  Hi 

58    4  40     S  39    0 

Fulaeinand          \6t    14  30      [6  \0 

Sinwccfkid      .... 
Cap=  Wrath 
Ron*  in^nd 
Bin,  Of  ^ulillcer  ID 

58  13   J'J      5   37     0 
5S  36     0      5   19     0 
S8  S4  45      6  .6     0 
58  S4     0      6  28     0 

Mygsnef.  lllind,  E.  Po.'fii      4   30      '7  >o  . 

Ealt  Coin  of  Scotland  and  England. 

P»r.Dut  Ht>d 

53  39    0     t  5!    0 

NofiHcad              l5i  J»  3oN.|)     8W^ 

DiionetHead 
nuuncaaileyfjeid  . 

;S  41    0     J  J7    0 
S!  40    0     180 

Clythn.r,                  ....I5I    .3     0      I3   '5 
OrdHcad                     ...m8    i>  30       3   37 

TarbelNtf.              ....   57  SS  45      \i  49 

Tabli  XXVII.    Or  Latitudss  ah6  Loncitddii. 


'    ^^otkj  Light  . 

-^-.d«w.  ■■; 
;r«fl»"<i  Light . 

'iIS»  BURGH 
**=    Bif. 

■-  -A-bbi Heidi... 

l"cky  Bank,  Mid. , 
?**!>  lfland,N  E.P. 
'*»«bureh  CiSle 
:*^ple'j  Light 
,*t-nlll»nd  Light. 
X^^uetlllind       , 


"^  ll:by 


imhorough  Re«l 
■(J  Lijjlits 


■^stftmniughSjnJjS 
Buoy 
^Wmond't  Know! 
r*lilh-i  Kngwl.Bao 

*<e  Ridge 
.■~"'tlcr  Light!      .  . 
'S'fmomh 
"^oduff  Light! 


;  3S    o 

;    4    o 
■  4*  3= 


9  i° 
s"   ° 


lEsofHlicei. 
MIiienHfit 
HinttjB.Shcep'iH. 
Creligh  Raclci       ■ . 
Durfey  lOc,  W.  end 
BuilRjck 
Cgd's  Held 
Hoglfla.di 


^Pe  Cleir 

.^«  net  Rock 
-  •uuIclijvBn 


IV^  Coqfl  of  Irdani. 

1   33N.J   9   Jo 


agi  Hod 
-  Blick  Hsid 
■  Cilway 
N  Arnn  IQe.W.End 
SkirdRockl 

Head 
'Shark  mr 
^nnis  Turk  I. 
''-•<-  -mind.WsftEud 

I  Held 
Black  Rock 
Hud 


1^ 

Long 

i'    i? 

cN 

t   47 

;i  14 

9  49 

10     !j 

!«  37 

[Q    16 

il    42 

;"  47 

10  14 

i(  io  4^ 

S'  S° 

0 

10  31 

5"   57 

.0., 

SI  10 
S>    S 

El 

51  >i 

JO 

30 
,0 

.0  14 

.0  ji 
(0  15 

10  19 

!0    30 

ji  17 

li     .10 

I 

9  S4 

;i  1; 

9  54 

S  4» 

il  41 

P 

9  54 

i>  55 

9  41 

53     fi 

n   7 

■: 

,1  .1, 

11  i& 

4; 

■  a  ,6 

53  4' 
SI  4'^ 

'5 

;^:t 

54     5 

'0 

10  i; 

?4  lo 

10 

Kid  Iliei 

Three  Turn  Rocks 

Dnwn  Patrick  H-^i-d 


iDgurai  Head  .  . 
iniDOreLN.Ilii 
idy  Foreland      . 


MuilinHead 
llDPillcahulRacki.. 
Colodah  Head  . . . 
lallhaii  =  Head  ... 
Lnndmiderry 
'cUntiCatifewiy.. 
RachllnLW.  End 


oN. 

54  13 

1o 

.4  ai 

" 

!4  1* 

45 

^4   3S 

■?o 

H  41 

?o 

H  V 

55      5 

4> 

55  10 

3" 

ii  '  + 

0 

;5  '7 

;;  "7 

;s  '; 

iS  i< 

!i  »! 

M 

sS  »= 

iS  li 

45 

i5    I 
55  '7 

10 

>5  »l 
=  5  '4 

'S 

SS  U 

i** 

7  16 
6  IS 

0    E 

6     4     o 


Tablk  XXVII.    Of  Latitodbi  '  ihd  LoKeiTVDBs. 


Eaft  CoqH  of  Ireland . 


HuDct  of Pluci, ' 
MiM(  Rocki 
fiJuk  Head 
Carrkkitigui 
htlhik 

Mc«  Iflc^idLigbc 
SoudiRociLi|hc   . 
Dttadmiii 
Ncwiy 
Dnndilk 

CloDghcT  Haul    . . . 
Draghedi  B« 
Sc.  Patrick'i  Iflud  . 
Lambi;  lUind 
Homh  Head  Light  . 
DtTBUN 

Wi(k!awL1|ku    ., 
Arklow 

Clafcinkk        . .  • . 
Wufcrd 


L,t 

S4  S7 

loN. 

H 

46  JO 

S*4" 

" 

5*  J4  1°    1 

W 

4u 

4S 

SI 

S" 

s^ 

H 

'S 

14 

>: 

30 

SI 

10 

S3  49  30    1 

SJ 

44 
35 

■: 

" 

w 

^< 

4S 

1' 

w 

S' 

S" 

5» 

39 

'i 

South  Coafi  of  Ireland. 

Carnrore  Point 
To(fc«  Rock 


Houk  Light     

Waurfbrd  .  • . . 

Tnunote 
DuDtuven 
UidRiDrciOrKarnHd 

YoughaU  

Dogi  Nofe 

Cork 

Kinfale, Old  Head- 

ScTcn  Head] 

Dundedf  Head     ... 


'  Toe  Head 


!a   It 

loN. 

■> 

^t     4  30 

..    <.i 

30 

a  43 

30 

S'   1^ 

10 

ii   16 

n  34 

;'  37 

u 

Ciwy;  0/"  Holland  and  Jutland,  j 
Calais  Iv  tht  Scaiv. 


Newport 
Oflend 

Walcbfrenl.WeftP. 
GureeIllnid,N.'.VP. 
Schowen  lH.  Ligh 
Brugei 
North  GM 

AMSTERDAM 
TcmI,  N,  Point  . 


EJbe  Riv< 


,R(dB. 


S7 

lO-S. 

SI 

J' 

SI 
5" 
SI 
SI 

59 

'S 
3' 
49 

"3 

H 

4; 

53 
S3 

54 
3 

30 

-1 

i 

57 

1^ 

3= 

4' 

45 

Catlegat  and  Sovnd. 


Namei  of  Placet. 

Lat 

, 

Lmig- 
n.  «. 

P,ireriiollerJ 

S7  SS 

ON 

.1  17F 

Mirfltand  Light 

ST  3a 

iGnthenburgii 

^  a 

Trindcl  Rock 

iGiilhdm 

Suiiringcn  Shod       ... 

.NiddinECTl  Ughts      . . . 

S7   J8 

o 

teockyStoai,  Little  M. 
Gruind 

Sfi    ?7 

Falkcchurgh 

Ufihalt  Light 

^64? 

"  33 

Ik.011  Light 

;6   19 

Lyflc  Ground 

H.rcllllland 

jSuin*  He-d 

s;.  IS 

Ch.lkCn™nd,  Sho»l 

[NJvafcn  Shoal 

.6» 

Jcfncl.  Ground,  Shoal 

,6   r. 

10  jj 

Ha  Hen  1  Ground,  Ditto 

Nueki^hovet  Light!    .. 

Tfi     (• 

iCioncnbureh  Lialit 

6     3 

Sjliholm,  Nonh  P 

.r^'il 

COPENHAGEN 

Filittrbro  Light 

■■'• 

IDantiickHaJ 

JDantiick 

UJind  UgWl,  South  P. 

North  P. 

GcthJand,  Sauth  P.     . . 

I NoiihP.    .. 

Parol.  N.  E.  P,      .-. 

Goll/kel,  

ISTOCKHOLM 
BruiketOttXJghtj     . 

iMcaiTJ  

DomEfneft  Lighti      . . . 

R^gT     '  '.'.'.'.. 

Swafrcrttt  Light       ... 


53  SI  30N 

55     »   -0 

54  jS     0 

54  »'  45 

!7  23     0 

■;r.   54     0 

57   S°  30 

57  55  " 

5,   .3  4s 

S4  S»  i'^ 

SS  41    0 

S7  4l«  w 

5S  57     0 

S7  54  30 

Takli  XXVII.    Of  Latituoes  and  LottativoBU 


Gvlf  of  Finland, 


NuoEi  af  Places. 

I  Dagerort  Point 
Odenbolm  lllinds      .. 
Hingo  Uind  and  Light 
Pickerart  Light 
Snrp  Point  and  Light 
KaTch  Skai  Light     .  . 
Hoogltnd  Ifljnd,  tf.  ei 

See  Skai  mand,  N.  CI 

Wyhutgh 

Tol  BeaeoQ  Light     - 

Cronftid 

PETERSBURGH... 


53  57  3QN.  I 

S9  '9     " 

59  49    o 

S9  '4  30 


•8  30 
19  40 


TheCoaJl  of  Iceland. 


Nunes  ofPluei. 


tllUad 
ftikciimd 


The  Coaft  ofNoi-aot/  and  Lapland, 
J  rota  Chrijliatta  tn  Archangel. 
Chtiftiani 
Frtdiricklbd 
SBomftad 

dal 
Chiiilanar^nd 
Nue 

Walbetl's  Hrul 


UJaet'iIlliiidi 

Ronde  Light 
Dronthfim 


North  Cjpe 

Noiih  Kyne  C»pe     . . . 

frarfhot'sinand       ... 

fOift„Ha»n,FIlh«-lL 

//3"err)rhein  Point 

.l/lVagleinaod.N.  Point 

y/c-peSUtnofe       .... 

/. '-^mbachoe  Point     . . . 

1/ Cape  Orlogenofe      - . . 

//H.""«'''I1'0'I,N.  Point 

^--<h,ng=i 

J— a  P!  Bon.  Fortuna     .. 
!!r**3>ihim  Ifland.  M. 


The  Coqil  of  Greenland. 

^fcn  Mayen'siad. 
"•el  HimlcenBay 

*»iCQkoe  lilinj     . . 


^'^Pf.  Prmce  Chiift.  . 
::"'Pe  F  Te«vel  ... 
:::^P«  Defolaiion    . . . 


1 

Ut. 

^i 

ION 

l\ 

J6 

»S 

.f. 

10 

'7 

10 

i7 

4i 

6-; 

0 

'! 

■'+ 

r^ 

<; 

( 

<>} 

"apeHiciblulon  . 
.■ap^  Con-fnrt  . 
K^pe  Harbour  . . 
Giibert^a  Sound  ■ 
Cookea  Sound  . . 
Chriftian  River 
Miiftelo  Cove 

Difco  I.  S.W.Poin 
lygite  Ifbnd  ,  . , 
famei  I.  C.Bedford 
Cgmbcrid.L  S.  Poini 
BiyofCtBd 


le  Wat 


>nU]a> 


Straits. 

6i 

40  20N 

45  4S 

0, 

55    0 

15  10 

H 

50  16 

H 

S5  30 

57 

!><> 

6  45 

^6 

64 

10  15 

61 

4    ° 

Coajl  nf  France,  Spain,  and  Portugal, 
from  Calais  to  Gibraltar. 

1  so  sSE. 

35  3° 

36  30 


Calal. 

jQ  57  30K 

:apeCti(nefi        - 

louJogne 

jO  4]    JO 

^taplei 

Sl.Val.  rucSomme 

Dieppe 

Tecarap 

49  46    0 

:ape  de  Caoi      .  - 

:ipedeiaHeveLt 

ioiM^tlt 

>AR1S 

iS  SI   IS 

folnt  de  Conebai   . 

?:.  it  la  Peites     . 

St.M«ma,ia*ai. 

;apeBarfieutLighi 

49  41  45 

Z^M  I,  HaeoE 

19  43  33 

:alket  Ligh-a 

[etfeyLCapsCrifl-- 

—  St,  Aubin       . . 

il   '"  ?o_ 

Table  XXVII.    Of  Latitudes  asp  Lo^oitu 


inville  L)|bt 

.suDC  St.  Michael 

;  Milo 

.'owctile  1i  Cone  he 

.TaM  Frehcl  Light 

Brehirl.Norlh'^rTd 
idxk  Douvcr,  Mi 
Seven  IstiDd  Mid 


.  to     :  S' 
,  *S  50  1 

4*4' 

♦8  31- 
tS  51  J 


r.in£lcl 


of  Bn  N.  to  J  . 
i  Le  Four  llle 
Oihint  Light      . . . 
Point  Maitbewi   . . 
Bnft 

PointL'Abbe 

Gieiun  IHand)    ... 
:  Qglmptrlay 
'  I/Otitnt 

qeib.io.-i,S.  Point 

Illc;  de  Gi<»i,E.Fc. 

Bcilcldj,  N.end 

Hoiiatliljnd,  Middle 

Hedic  llljnil 

IH:  dFDieo,N.W.( 


.  St.  Giil^i 
-  Roche  Boa 
lUeofRee,  I 
IllcofOltreii 


|6  43     ' 


C  Orttgil 
i  C.  Finillcire 
I  C.  Cntol«do 


:  +4  45     j 


Namci  of  Places. 

Lat. 

Loos.  _ 

;.  F»fa.aon 

IxcliiiEi 

!)>}^ 

^fljOD  Rock  (Cape; 

;8  45  >s 

9>4S 

.ilhon 

9     SET- 

:.  Spichel 

2;r- 

St  Ubci 

Sinei 

i7  55    0 

:.st.vin«iit  ... 

i7     =  30 

17    K  JO 

H  3 

;  St  Maty    

36  S6    0 

(7     S  4S 

?t  Avcnilla     . .  . . 

57      5     6 

6=     .- 

;f  45     0 

Z  Trtfilgar      ... 

S5  ,0    0 

GibralM.,EuropaPt. 

!  *-9! 

jV.(/Y/(  Cuiy!  o/'  i/«  Jilalitciia.neu. 


Maljga            ..... 

16  43   JoN 

klodtill 

Alnuri;^ 

J6   5.   '0 

:.  de  Gatt 

j6  43   so 

J7    15  'O 

:«th=(en« 

17  3;  40 

IipePallu 

i?  36  3« 

J«  ao  4, 

:.St.  Mattin       .. 

iS  47  ao 

38  5a  :o 

/ilentia 

}9>6     0 

;.  Oiopefo 

t  vtrEbro.Enttance 

4043     0 

41   10  30 

;.  St,  Sebiiiian    .. 

41  S3     0 

hy  of  Rofes    .... 

41  14    0 

CapCteui 

4!     19     TO 

:Vi:]nFri-.cheI,lgli,l+3  40   30 
]C.pcMdl=  .    I4!   5«     o 


Tablb  XXVIL    Of  loiiTiTUDF.s  and  Lonoxtuobs^ 


1 
J 

Names  of  Places.    ^    ..  * 

Long. 

1  Names  of  Places. 

Lat. 

Long. 

. 

D.    M. 

s. 

D.    M. 

t 

D.    M.    &•      . 

D.    M. 

.' 

Rappallo             •••44  20 

oN. 

9  17     oE. 

Smyrna 

3»  28     7N. 

27     6  33E. 

Point  Vcncre    ....^44    2 

0 

9  46     0 

Cape  Volpe         •  • . 

36  j8    0 

27  43     0 

Pifn                   ••••|43  43 

0 

10  23     0 

.''tacri                   ...'3^  '3»     0 

i8  31  30 

Florence              •  • « .43  4^  35 

11   15     0 

Seven  Capes       .    . 

36  18    0 

28  37     0 

Leghorn            • ...  43  33 

0 

10  16  30 

Cape  Chelidoni  •  • . 

36  20    0  • 

30  21     0 

C.  Mount  Nero    ..'43  24 

0 

10  23     0 

l^ofalfiand 

36  12    0 

29  23     0 

Vada                   "',A-$  19 

0 

10  37     0 

Satalia            

^7     2  30 

?o  31     0 

Cape  Troy       •  ...  42  49 

0 

10  44    0 

:^'ape  Dmumontc  .. 

10   27      0 

32    0    0 

. 

Point  Hcrcole        . .  42  23 

lO 

II  12     0, 

!   avelcro  Point   •.  . 

36  30    0 

33   '5    0 

' 

Civita  Vecchia  . . . 

42     6 

0 

II  46     0 

lape  Urio 

] 

Rome 

41  S3 

54 

12  27  41 

YalT) 

36  44    0    , 

36    4    0 

Cape  d*Anzia   .... 

41  24 

0 

I*  37     0 

^lexandrerta     or 

^ 

* 

Cercello  Point    .  • . 

41    12 

0 

13     5    0 

Scanderoon      .  • . 

36  35    0 

36  15    0 

' 

Gaeta                <  •  •  • 

41     12 

0 

13  31    0 

Cape  Porco 

36  14    0 

35  48    0 

Naples          

40.59 

15 

14  17  30 

Aleppo               .... 

36  II     0 

?7    10     0 

, 

Salemo              •  •  •  • 

40   42 

0 

14  46     0 

Tripoli              .... 

34  46     0 

36     7     0 

■ 

Policaftro 

40      4 

0 

15  46     0 

C.  Vardo           .... 

H  30  30 ■ 

35.48     0 

Cape  Vatican     • . . 

38    36 

b 

16    8    0 

Cape  Scrpe.ite     , . . 

33  36     0 

3^5  37  30 

Cape  Scylla 

j8  14 

0 

16     3    0 

Cape  Blanco 

33   17     0 

35  %^     0 

Cape  del  Anne. . .  • 

37  56 

0 

15  59    0 

St.  John  D'Acre  . . 

3>   14    0 

35  38     0 

Cape  Sparrcvcnto . . 

37  53 

0 

16  25    0 

IJafta                 ..... 

32     4    0 

35     5     0 

■ 

Cape  Colonne        •  • 

39     3 

0 

17  38    0 

«Cape  G  alio       .... 

31  24    0 

33  18     q 

, 

^Capc  Lizza         • . . 

39  18 

30 

17  32    0 

jDaOiietta 

31  31     0 

32     0     0 

. 

Taranto               ...  40  16 

0 

17  38    0 

:Cape  Bourlos    .... 

31  43  30 

31  16     p 

Cape  St.  Mary   ...  39  40 

0 

18  53     0     {Rofetta 

31  22  45 

30  4-3  30 

■, 

C jpe  Otranto        . .  40     5 

0 

19     50     j'Aboukir             .... 

31   19     0 

30  25     0 

Hrlndjii                  . .  :4o  40 

0 

18     30       NelWs  Il]and 

;i    21       0 

30  23     0 

Manfredonia         .•41  3Q 

0 

16   17     0 

iCairo 

p      2    21 

31   '8  30 

. 

Ortona               •  •  * 

42  36 

0 

14   52     0 

JAlpxindria 

31     II    20 

30  II   15 

i^ 

Ancona           •  •  •  •  ■ 

43  37 

54    . 

13  28  5Z 

Cape  Rcfe 

30  59    0 

29  25    0 

^ 

Comachio 

44  ^5 

0 

12     3     0 

Cape  Solomon     . . . 

31  43  30 

2C    II      0 

^ 

Chiozra              •  •  • 

45  15 

0 

12     4     0 

C.  Razatin          • .. 

32  28    0 

23    15      0 

- 

Venice              • .  . . 

45  40 

0 

12    21       P 

Derne                   • , , 

32  51  0 

21  5*    0 

Trieflc              • . . . 

45  49 

0 

13  53     0 

Cape  Rafat 

33     I    0 

20  27    0 

-. 

Rovlgno              •  * . 

45  i^ 

G 

13  49     0 

|Cape  Menfurato  ... 

32     7    0 

15  J I  30 

■r 

Segni'a             

45  i» 

0 

15  19     0 

!Trijx)li 

32  54    0 

13   18     0 

■^ 

Zara                  .... 

44  *6 

30 

16     I  30 

Cape  Gergis        • . . 

33  59    0 

11  35    0 

4 

'  Sebenico           «... 

44     3 

0 

j6  34  30 

Cape  Paul  .       .... 

35  "     0 

11     9    0 

•' 

Narenta                .    • 

4*  5^ 

-  0 

•  8     3     0 

Suza                  .... 

35  39     0 

?o  45     0 

« 

Cape  Palli,  N.  P.    . 

41  21 

0 

J9  44    0 

Cape  Bon          .... 

37     5  30 

ir     5  2Q 

^ 

Capa  Lcnguctia     >  • 

40  30 

0 

19  48     0 

runis                 . » . . 

36  46     0 

10  16     0 

Butrinto            .... 

39  50 

0 

20    19      0 

Cape  Bianco     .... 

37  27     0 

10     7     0 

Cape,  St.  Nicholas  . 

39  34 

0 

20    30      0 

Cape  Rolb           • . . 

}7  20    0 

920 

• 

Larta                 .... 

39     8 

0 

21    22      0 

Cape  Fcrro           . . . 

37  iJ{    b 

7  45     0 

(-oron                   .  • , 

1 

^6  47 

26 

21  58  37 

Cape  Bugaroni    . . . 

37     6     0 

7   13     0 

s 

,   Cape  Matapan      . .  I36  23 

20 

22    29    15 

Cape  Tcdels      .... 

36  54    0 

4  15     0 

^. 

I  Cape  £t.  Angclo  ..I36  26 

30 

23    13      0 

Cape  Cagines      • . . 

36  47     0 

3   15^    0 

* 

1  NapoU               .... 

36  43  30 

23     1    la  "^ 

Algiers              «... 

36  43     0 

3   14    0 

'' 

•  Corinth           

M  53 

22 

23    2    0 

Cape  Tennis     • . .  • 

36  33     0 

I   36    0 

Cape  Doro  Rock  . 

?8     9 

.59 

44  37    4 

Cape  Ferrat           • . 

35  55     0 

0  43     © 

te 

Salonjca            .... 

40  39 

0 

zf  45    0 

Cape  Falcon         •. 

35  46     0 

0  46     0 

'^ 

Lagos               •  • . . 

40  58 

0 

^5     3     0 

Cape  FigaUe 

35  3a     0 

I     3  30 

Cape  Macri        ... 

40  35 

0 

25  37    0 

Qipe  Tres  Forcas 

J  5  28     0 

•2  54     0 

i 

•  < 

Dardanels          .    . . 

10  10 

0 

26  18    0 

Cape  Negril          • . 

35  41     0 

5   15     0 

^ 

Galipoli             >. .  .'40  25 

33 

26  38    p 

letuan                 •  • . 

35  ^9     0 

5  ?*     0 

< 

CbN.STANTI. 

'    ' 

Ccuta  Point      •  •  • . 

35  50    0 

5  16    9 

^ 

'  NOPLE         ...I41     1 

10 

28  5«;  !<; 

Tangier              .... 
Cape  :)partel        •• 

35  48     .0 
3  5  49     0 

5  49    0 
5  55    P 

South  Coaft  of  the  Mediti 

• 

^rrati 

Kan  Sea. 

w, 

2 

1 

IJlands  in  the  Mcditerratiean^          1 

1 

Scutari               •  • , 

41    0 

20N. 

28  58     oE. 

Alboran            ••••s^S  '^     ^^\\    ^     ^^^^ 

I 

Capejanii^r] 

40    2 

30 

26    4    0 

ZaffAtmjL          X-v-^  w     0    \  'u  -i-^-  '-5^ 

S 

Chpc  Baba            •  jo  ac 

0 

25  56     0     iFonnctetraC.  ^\ott\'>,'^  VI     ^    X"^  "^     "^^ 
26^8     0     \\VvkaN.E..Pi;iTvt  ..\^cj     ^     0    \  «^JV^. 

ml  Adnmietu       • .  ,'^p  j^ 

"> 

^ 

mmmm 

■«p«MnaB0MV 

;  ^^ 


Table  XXVII.    Of  Latitudes  awd  Longitudes; 


Karnes  of  Places. 

Lat.         \ 

D.    M.    S* 

Long. 

D.  M. 

Names  of  Places. 

Ut. 

0.    M.    S. 

Ivica  S.  Point     •  •  • 

38  49    ON. 

I  25 

oE. 

AUcudi                 •  •  • 

38  41     ON. 

H  »3   f//i 

Cdombretes         •  t  • 

39  5^    ° 

0  39 

0 

Uftria,  Weft  Point  • 

38  47    0 

'^  'Z  f/l 

Cabrera             • . .  • 

30     6    0 

3    0 

0 

El  Navio            •  •  •  • 

38  47  30 

14  49  /^       ' 

Majorca, 
C.  Fornoentor ,     . .  • 

^  ^ 

Levanfo              •••• 

38     3     0 

12   29     ^ 

39  58    0 

3  16 

0 

Maritimo              •  •  • 

38    a    0 

12  21  20 

S.Poiat,  C.  Salini  . 

39  H  30 

3     8 

0 

Favouillane          .  •  • 

38    0    0 

12   30    0     J            ( 

E.  PdntjC.  Pera    . 

?9  43    0 

3  33 

0 

Galiti,  Eaft  Point  . . 

37  48     0 

9  18  •         \\ 

Dragonera  Ifle 
Palma 

39  33     0 

2  27  . 

0 

Efquerqne&            •  •  • 

37  47     0 

105S50      y 

39  3*    0 

2  42 

0 

Pantellaria,N.  Point 

36  54  50 

12  II  0      ^ 

Minorca,  C.Bajoli  . 

40     I     0 

3  49 

0 

Linofa,  N.  Point  .. 

35  56     0 

13  3  30 

Port  Mahon 

39  5*    0 

4  15 

0 

Lampidofa,  N.  Point 

35  40  30 

12,49  ^  tt 

Corjica, 

GoM,  N.W. Point 

36    5    0 

14  7  0  1 

Cape  Corfe 

4-3     X  3<^ 

9  22 

0 

Malta,  C.  Cumoneto 

36     I  30 

'14 18  0  n 

Saint  Fiorcnuo      •  •  • 

4»  35    0 

9  19 

0 

La  ValetU 

55  53  30 

14  30  30 II 

Calvi                   •  •  •  • 

42  34    0 

8  43 

0 

P.  Marza  Sirocco     • 

35     5    0 

14  34  0  1 

Ajaccio              •  •  •  • 

41  50    0 

84* 

0 

Gulf  of  Venice. 

n 

Siith  Point         .  •  • 

41  22    0 

9  12 

0 

Fano                   •  •  • • 

4P    a    0 

20  40    0    i 

Tower  Diana         •  • 

42    8    0 

9  34 

0 

Pelegofa             •••• 

42  23    0 

16  32    OH 

Baftia                 •  •  •  • 

42  4%    0 

9  »7 

0 

Plana                      •# 

42  13    0 

16  0  #  n 

Sardinia* 

Tremitc             •  •  •  • 

42  13    0 

>5  43    on 

C-pe  Longo  Sardo    • 

41  14  30 

9     8 

0 

Liila,  South  Pobt  •  • 

4»  55    0 

ID  30    0 

Afinari,N.E.  Point 

41    8    0 

8  23 

0 

Pomo               •  t  ^  •  • 

43  10    0 

»5  43  30 

Cape  Cacda          •  •  • 

40  34    0 

8    4  45    1 

Longa,  S.  E*  Point  . 

44  10  40 

IS  3430 

C.  St#  Marco      •.. 

39  5»  38 

8  26 

0 

Coronate,' N.  W.  P. 

44  10    0 

15  37    0 

I.  S.  PfdrOjW.  P* 

39     8    0 

8     7 

0 

Sanfego,  S.  Point      ,• 

44  36    0 

14  30  20 

C  Teulada 

3S  51     0 

8  36 

0 

Brazza,  N.  W.  Point 

43  %o    0 

16  56    0 

Ifle  Toro  (Rocky    • . 

38  50    0 

8  17 

0 

Palermo,  I*  LuGna   • 

43  «  30 

16  51    9W 

Caglaria             • .  • . 

39  H    0 

9     7 

0 

Curzula,W.  Point  . . 

4*  47    0 

17    0    0 

C .  Ca'rbonera 

39    7    0 

9  28 

0 

Agufta,  N.Pomt     •• 

42  35    0 

17    4    0 

C .  Ferrato          .  •  •  • 

39  ^3  30 

9  4* 

0 

Melida,  W.  Point  . . 

42  31    0 

17  40    0 

C .  Bellavifta 

40     £  30 

9  5* 

0 

Cephalonia,  S.  Point 

37  55    0 

az  17    0 

C .  Comino 

40  34    0 

9  53 

30 

—  Cape  Vifcardo  . . 

38  24    0 

21     3  20 

I .  Biche             •  •  •  • 

41     5  30 

9  35 

0 

Corfu  Point,  Timoo 

39  38    0 

19  58    0 

Gorgona                •  •  • 

43  25     0 

9  54 

0 

Paxu,  N.  W    Point  . 

39  18    0 

20  23    0 

Capraria               •  •  •  • 

43     0    0 

9  49 

0 

Zante,S.  Point      •• 

37  3»  30 

21    ZX      0 

Elba,  Weft  end      .. 

42  44    0 

10     3 

0 

Archipelago* 

Pianoza             .  .  • .  • 

^^  34   0 

IQ       4 

0 

Pt.  Timone,  I.  Corfu 

39  38    0 

19  58    oE. 

Formigucs          .  • . . 

4i  »3  30 

10     7 

0 

Paxo,N.W.  Point  . 

39  18    0 

20  23    0 

Monto  Cl^rifto      •  •  • 

42  20  30 

10  18 

0 

Cefalonia,  S.  Point  • 

37  55    0 

21  17    0 

Gilio                   •  •  • . 

42  21     0 

10  54 

0 

—  Cape  Fifcardo     • 

38  »4    0 

21     3    9 

Ganulo              

^%  14  0 

'I     5 

0 

Zante,  South  Point 

37  33    0 

21  12    0 

Palmaria 

40  56  0 

12  51 

0 

Cerigo,  South  Point. 

36    8    o- 

22  57    0 

Ponza,  South  end    •  • 

40  54  0 

13    0 

0 

Cerigotto              •  •  • 

35  49    0 

23  17    0 

Ifchia,  South  Point  . 

40  40  30 

n  55 

0 

Milo  Mown         •  •  • 

36  41  4* 

24  22  12 

Capri,  S.W. Point  . 

40  32  0 

14  14 

0 

Scio,  Town          •  • . 

38  17    0 

26    6    0 

Sicily.    Mejftna, 
Cape  Orlando          •  • 

Mytelene  Town     .  • 

39  xo    0 

26  26    0 

38    8    0 

H53 

0 

Tenedo*               •  • . 

39  43    0 

25  52    0 

Cape  Gcfala          .  • . 

38     I  30 

H     7 

0 

Lenuios,  N.E.  P.  . 

40    0    0 

25  26    0 

Cape  Cafrano 

38    9    0 

•4  a4 

0 

Candia, 

Palermo                  • . 

;8     6  45 

13  25 

30 

Cape  Crio             • . . 

35  10    0 

^3  ^5    0 

Cape  Gallo           .  •  ? 

38  12  30 

13  24 

20 

Cape  Spada 

35  4»    0 

23  40    0 

Cape  St.  Vito 

38  12    0 

12  54 

0 

Suda                    « • . 

35  »3    0 

24     5    0 

Trapano                     • 

}8      2     0 

12  42 

0 

Cape  Su(a            •  # . 

35  28    0 

*5     7    0 

C  3  Fontani          • 

37  35     0 

12  47 

30 

Candia 

35  18  40 

25  18    0 

Cape  Alicante 

37     3     0 

14     0 

0 

Cape  Sidera          • . . 

35  10    0 

26  17    0 

1  ape  Saramis        •  •  • 

36  47    0 

14  36 

0 

Cape  Salamone    .  •  • 

35    I  »» 

26  26    0 

Cape  i^aflaro         •  • . 

36  40    0 

15  17 

0 

Siracufa                    •  • 

37     7     0 

15  22 

0 

Goze,  South  Point, 

34  50    0 

23  50    0 

Cape  Moline 

37  36    0 

15  19 

0 

Panto,  NE.  P.      . 

35  49  »o 

26  58    0 

StromboU 

38  48     0 

IS  28 

0 

Rhodes,  Town      • . 

36  27    0 

i8  30     0 

Lipari,  South  Point 

38  31     • 

15  II 

0 

—  Cape  Tranquillo 

36     5    0 

27  30     0 

Salina,  Eaft  Point 

39  19     0 

15     9 

0 

Cj/jfrrus. 

Felicuri, 

38  40    0 

1442 

0 

Cape  Andrew     •  •  •  • 

35  4«    0 

34*8    Q 

/ 

. 

# 

I 
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^^e  de  Uatt 


Ipoo/*  of  Africa,  from  Cape  Sfartel  to 
H  tke  Caft  uf  Good  Hofe. 


Site,  01  Hibx. 
Muigan  .... 

C.  Blincho 
C;  Cuitin  .  . . 

Stttt,  or  Axis*     . 
Mogadsie  IfUnd     . 
Cape  G« 
Sinu  Cms         .... 
Cape  Hun 

Cap*  Blinca  ... 
Cipe  Bajadcr  ..., 
HoTD  Ifl>9d,  Eutnnci 

DfRiodoOuta  .. 
<Cipe  dai  Barbat     . . 
UkdaLobo 
Cape  BUneo 
Cape  St.  Ann 
C^eMjiiclc 
Poltcndtck 
Barbary   Poinl,   En. 
iranteofSeneplB, 

Cape  Verd         

Brcakcn.  offDilla  , 

Caeelflind 

CaoeNaie 

Cape  S«.  Mary,  En. 

trance  to  the  Riret 

Gambia 
Cipe  RoxD  . 

Cape  Vergu  .  i 

Deloi  Ifles 
C  Sieira  Leon     . . 
Cape  Anne  . . 

Cape  Moant 
Cape  Monfendo     . 
Cape  BaxM 
iieftiM  River 
Cape  Fonnofi       . . 
Cape  Palma 
St.  Andrew',  RWer 
CapeMaho 
Cape  Appolonia      ■ 
Aiim 

C.  Three  Pinno  . 
Dix  Co»e  ., 

Sakoidee . 

CapeCocftCallle'.' 
DevU'i  Hill 

Aaninuboe  Fon    . 


oN 

3J  " 

34    3 

ni8 

1° 

n  10 

1»  M 

Jl    ZQ 

I=l3 

0 

jo  17 

»7  V 

" 

»J  JS 

30 

11  IS 

30 

io  ,, 

1°      I 

lo  4.1 

;r". 

10     1 

S'  S3 

0 

■4  4b 

.4  SO  3°    1 

"4  4°  SO    1 

14  14 

u     1 

3  "7 

0 

I*  ij 

9  5> 

■0 

fl  If 

,0 

7    7 

«4* 

6  i6 

,  iS 

S  »7 

4.6 

4^11 

S  i> 

4  S9 

0 

4  5» 

0 

44a 

S    " 

0 

?  14 

S  30 

J  S3 

0 

9  36 
9  5* 
9  40 


-7  10 
+  56 
4  7 
J  4* 


■o    7 

9  47 

8  39 


qrs  I  Hand 

K^Ftin 

RoHrodePedio 

-r.  Peqii^ni  .. 
Cipe  das  Vaitit  . 
jt.  Helen'.BayCapi 
St.  Mirtin'i  ,  . . 

luiah  Bay      . 
CipeofG'>od  Hope 


ape  St.  Paul 
'hid:>h 
oiinofa  Rivi 


3*  45 
13  8 
34  »9 


J6  4s 

»7  4S 
tS  o 
18  »i 


//7fl/7A,  R.cii,  aadShcal.,  i„  iht  NoHb 
AiUatic  OciaK,  and  Ssutb  Atlanti', 
or  Sauthera  Ocean. 


RmJuI 
Ackiiu  Shod 
OupclRock.E 
— Roclt,D. 

Rock 

SteenCroand 

Joryoa  Rock 


nine 


ben 

Breaker! 


Cotve,  Soulh  Poit 
Flgrei,  Pt.Delgic 
Fajal,S.E.  Point 


-VilladaPraya  , 
TetceitJ,  Angrs  . . . 
St.  Michael 

—  Pta-Delgada  ... 

—  Pla.  Fer«ri»  . .  , 

—  NorlliEift  Point 
FormigUi  ur  Ami 
St.  Mar,,  Town.. 

—  Weft  Point 

—  Punta  JaCaftelli 

'PattaSanu,  Towa  . 


57  IJ 

oN, 

(S     6 

4BH 

,t.1o 

,o4t> 

3S  3S 

V-  35 

" 

39  33  19    1 

,1(17 

38  11 

3E  30  4s    1 

jli  38 

37  44 

0 

37  5>  J»  -1 

to 

3«S7  40 

36  S8 

IS 

31  i< 

'S 

18  4i  j6 

18  36  30 
860 


S  44  30 
5  S8  18 
S  14  30 
»4  i+ 
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NioitiofPIacei. 

Lat. 

i*^'. 

HamttofPlacei. 

Long. 

D.    M.    1. 

D.  M.    1. 

AoEult. Shod   .... 

3144    <i 

%6  16    o£. 

EagU  I 

5  10    cS. 

55  37   «^ 

DotchBuk          .. 

37  lo    O 

I>J»    " 

Mjchellel 

4  3S    0 

SS  JS   »      ■ 

fr.  Edwud-i  Iflct, 

Sandy  inmd 

IS  >o    o- 

SS    J  »    — 

—  Venhtoi 

*«  39  1" 

Jl      >    JO 

Na«r«h  Bank, 

—  Sooth  ena     .-.■ 

tS  S»  30 

37  47    " 

-N.E.wit  

'3  35    0 

St  44  0      - 

KeiinlM-.Und 

-S.  W.'pirt      ... 

.64s    0 

60    0   0  — 

BU|h-.C.pe 

^i,    0 

« 38  >S 

St  Brandon 

i(i  34   0 

6»s*   ' 

-  Cbriftnui  Hub. 

*8  41  "S 

69    .    0 

Roderigos          ,.    . 

1940   0 

6,10  0 

—  Cipt  Di(b]F  ... 

*9  ij  JO 

70  W    0 

PorlLoiiis 

10   54^ 

STrflJ 

- C4c George  ... 

W  S4  30 

TO-ii    o 

L-lflf  M.mitiui   ... 

j; »  0 

—  PofTpillifcr     .. 

W    3  U 

69  JS    - 

Bauibon, 

Amfardunl.      .-■ 

17  St    0 

77  4*    0 

-  Sr.  Dcnnij     .... 

10  5'  43 

fJio  « 

St.    wl 

,844    0 

Ty.S    0 

Souitl  KoquFpii  .  . . 

10  30    0 

6431  0 

Cloutil 

11  45    0 

9J"T     0 

Speaker'.  Bank.... 

4  4S    0 

7»  57   0 

TrjilRock 

.0  40    e. 

.04  30    0 

Peroi  B]n).as      .... 

53«   0 

71  M    0 

Ch[ian»t  Iflmd  ■- 

'035    * 

10449     <= 

Boddaoi'i  I. 

Sii    0 

7*  IS    0 

KeeUBi'i  Uluidi. . . 

»     3  'S 

57  38  30 

DifgoGartii      ... 

7  30    0 

71  35   c 

Af.;,,^,E;,.,.  J>W. 

C^rtdulQudi   .... 

76  JS   • 

OpcSi.  Miry    ... 

»S  33    0 

44  SS    <" 

Adullbndi       .... 

5  JO    0 

7Sao  0 

CpeslvLncni?.. 

xj  35    0 

43  30    0 

Mildife  I.  S  E.  pitl 

040    tS. 

74  S5  a 

•  146    * 

43  37    0 

■     N.-W.part   .    .. 

7  IS    cN. 

73  40   0 

Cip.  St.  And«v,'. 

16     6     0 

45  3»    0 

Mildive  in,odi . . 

%  ts    0 

73  »9   0 

CipeStSebiftim.. 

11  JO    0 

49  44    0 

Liccadlve  Ifle., 

C.  Ambio  or  Nital  . 

50  19    0 
50  jS    0 

-N.  W.pjri      .. 

11  J6    0 

71  »5    0 

Antoi-eUBaj,  cntr. 

■  600 

-  S.  E.  part       .... 

71  45   0 

S[.  MjryMliand   .. 

16  54    0 

S036.C 

cyo,  ijL^. 

Foul  Print"      ,'i! 

17   rs    a 

43    7     0 

-NorihPrrint     ... 

9  57    <» 

go  „   0 

17  4>     0 

49  59    " 

Point  de  GdlB     . , , 

6    (    0 

toi,ri 

PottD,«pyn        .. 

IS     0    0 

47     S    0 

—  South  Point    ... 

5  41    0 

3i     a    0 

B>ir»defndit  .... 

Cmnd  DiiTu 

6    7  3^ 

i.  4>50 

41  30    0 

Elephant  Point  .... 

6  10    0 

!i  39  'S 

Europe  RdcIci      . . . 

!l    30      0 

40  17     0 

•Irintomaley 

8  j;    0 

Jt  M    0 

Soff«Rocki     .... 

11    19      0 

4>i6    0 

BJeofCotionRock 

5x8    0 

«  ,5   0 

Siiaruto  Rocks.... 

!I     16      0 

3«J0     0 

EnglllhBank 

<7  30     0 

39  »7    0 

Prepitii  liland    .... 

14  50    • 

95  35    0 

St.  Chtlftopher'sl. 

43  S«    " 

Cocosin^nds, 

CoffinlflMd 

17  18     0 

44    7    0 

-  Cr=>t 

14    5    0 

93  .14    0 

Chcltcrlietd  Shoal.. 

,6  .7    0 

44    0    0 

Little 

13  a  c 

91    7    0 

Cmors  Ma. 

Majocta            

!■   47      0 

4S  30    0 

Great  Andaman, 

Johanna!. 

I.  IS    *> 

44  3S    0 

-  North  Point  .... 

IJ  JO     0 

9»  JO    0 

Mohilla 

u  30    0 

43  SS     0 

—  SflUih  Point     . . . 

91  Js    0 

Cotnoca 

43  30    " 

—  PortCorn«alIL!.. 

ij  10  3« 

9»  51    0 

Linle  Andaman, 

/ 

loknMartia'd.  ... 
Ponuguefe  Sho^i . . 

13    9    0 

43  IS    0 

—  South  Pmnt      . . 

10  40    0 

5.  »4    0    iJ 

i>  33    a 

46  SS    " 

1 

Aldabninands.... 

9  40    0 

4645  0 

Ba.Tentl1and 

ti  14    0 

93  4*    0 

AfTumplion 

946    0 

47  37    0 

Naicondim  IQand  , . 

IJ  15  IS 

94    7    0 

Cormolcdo  lamdi . . 

946    0 

48    8    0 

Nkctarlfi^. 

Sandy  IQanda  

9  .6    0 

48>»    0 

-  North  Pioflt      .  , 

9  15    0 

93     7    0 

Nmlallfluid 

8  JO    0 

47  IS    0 

—  South  Point       , . 

6  51     0 

94  '7    0 

St.  Peter's  Iflmd... 

9  34    0 

5047    0 

Miroejfland     

T     19     0 

9J  37  i? 

John  de  Nov.      ... 
Providenw  lilmd  , . 

10  >)    0 

53  30    *^ 

Nicobar,urG,c=tS;im 

I  ;i    I 

SJ  Jl    0 

belong,  S.  end    .  , 

7  10    0 

9340    0 

Zantibu  I    5.  end 

40  45    0 

S  10    0 

S3  4S     " 

PiiloSejet 

7  35    0 

95  10    0 

—  S.E.put 

fi  30    0 

U,l  ° 

St    Ftanteilfle., 

7  10    0 

MeheBink 

-N.W.part   .... 

3  SO  ■• 

54    5*= 

—  S.  E.  part        ... 

S  10    0 

56  JO     0 

CiuniireL 

4  19    0 

SS  47    ° 

Tabli  XXVII.     Of  Latitude  ahd  Losoitudi?. - 
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Rocks,  and  SAoah,  fietwet 
I  anil  Pacific  Oceans,  fron 
10  iVeio  Guinea. 


]».. 


MaUtia 

E.  P. 
>,  Rond 
,E,Po. 

S.  Point 


loS  iS  4o£. 


97  4S 
■99  « 


S  105  IS  o 

f.  104  31  4, 

■oj  30  o 

10s  Jl  O 

104  43  o 

104  H  o 

105  »i  o 

i05  44  o 

105  47  o 


n>   Taouriad 


■Narth  1 

tiad 

,Pulo  B 

7« 

^n  S,t, 

ihtr 

||.i™-, 

;ocle 

chd 

,C.n™o 

J».,E.»oft 

6s4 
S  !7 
5  4S 

S     I  1 

J  30 

s  S3 

S  48 
S  43 


7  39 

8  39   ■ 
%  iS 


Win 


'W  Pain 


China. 


Eofttm 

BiJlyl.  „ 

Billy  Str.S.ent.  ., 
Lombnck  Stniii  , 
Strait!  of  Mjfi      .. 

—  NorihernmoK . . 
Tonclcaky 
StraltaofSipT  ■-. 
".ndclWQOdllland, 

OHO  Id.  S.  end  . . 
Earda  SiJ- 

Imorl.  W.  Point 


'33 
■"9  37 


1  13 

S  30    . 
9  4S    ' 


ro6  38 


|SuL[a  MMglc  Iliin'd 


6  36  1 
-    6 

■    6 


IDS    36 


flir  Town  . 
n  IHkh 


iN.E.tnd  ofaShoil 

■;      oHBontonUIiBj 

lTo«jB.iruIOuid. 

Sslejsr  Sttaiti      . . 


S  3S.  ' 


3C 


TiBii  XXVII.    Op-Latitudes  i 


KimeiofPlacn. 
Antulb  Shoal   ■  ■ .  • 
Dutch  Basic 
Kr.  Edwacd't  IJIci, 

—  Nsrtli  end 

— SoDth  tnd     • ' .  ■ 
KeifBlen''i  Ltnd 
Bli^'i  Cipe 

—  Qiriftiui  Hiib> 

—  C«pt  Kghjr 

—  G^  George.... 
_  Pon  Pulliftr  ■ . 
Amfterdunl.  •" 
St. '  nl         . .  ■  • 


ChciaiDH  Uuid  .~. 
KeelJDg'i  Illuidi.  ■ 

■«■■'■'?  ■ '  "  '/""'■ 
Cift  St.  Mary  .  ■ 
Sf.Auguftin'>Biy. 
Caje  St.  Vinctnt. . 
CipE  St.  AndKw'i 
Cipe  Sl  Scbiflian. 
C.  ArabroorNiUl 


Antai 


Si.  Muy'E  IlliTid  . 
luandsNon  ... 
Foul  Pojnc  . .  • . 
Pan  Dauphin 

BafludelndU  ■•.. 
Europi  Rocki  . . . 
SnITex  Rocki  . .  -  - 
SazanitaRsclu. ... 

EnglilhBanlc 
5r.  Chriltspher'tl. 
Coffininand 
CheAerAetd  Shoal.. 

Mayocta  

Jahiniu  I. 
i  MohiUa 
Comoco  ., . . 

JohnMulin'iI,  ... 
Ponuguefe  Shoilt . . 
Aldabn  lllands  .... 

AITuniption 
Cofmaledo  Iflindi  ■ . 

Sandy  lOuidi  

Niul  inand 

St.  Peter'sjfljml  .. 

{shn  it  Nova 
roiidenceldind.. 
ZiniibuJ.  S.  end 
Amiranlel.N  W  Pt 

i-  £.  put 
SC    Fiances  IHei, 
Mahe  Bank 
-N.W.patt   .... 
-  S,  £.  pjrt 

F/  c■uTe^rc  I. 


Lat, 

Long. 

JJ  44    eS 

36  16    oE 

37  lo    o 

18  S»   0 

»S  39  lo 

Jl    «3a 

}6  Ji  30 

37  47     0 

^9  19    0 

MjSiS 

(8  41  IS 

69  .  i 

t9  »3  30 

70  3.     Q 

*9  S4  30 

70-11     0 

*9  3  y 

<9  3S    0 

J7  S'     0 

77  44     0 

,844    » 

7Ji»     0 

"  45    0 

93- •?    0 

10  40    0 

104  30    0 

10  35     0 

1=4  49    •> 
97  3»  3« 

11     J  15 

'5  33     0 

44SS    0 

»3  3!     0 

4J  30    0 

..46    c 

43  37    0 

16     6     0 

45  3»    9 

It  30     0 

49  44    « 

SO  19    0 

SO  3a     0 

16  S4    0 

SO  36.0 

17  IS    0 

43     7     0 

'7  41     " 

49  59    0 

li     0    o 

47     5    » 

11  10    0 

41  JO    0 

11  30    0 

40  17     0 

II  19     0 

4*  >6    e 

:i  16    0 

3«3«     0 

t?   JO      0 

39  »T    0 

43  S«    0 

17 18  0 

44    7    0 

■  6  17     e. 

44    0    0 

'«  47     0 

4S  JO    0 

11  IS    e 

44  35    0 

li  30    0 

43  55    « 

u  31     0 

43  30    * 

13    9    0 

43  .S    0 

i«  33    0 

4655    0 

9  40    0 

464s     0 

9  4*     0 

47  37     0 

S4*    ° 

48  Ji    0 

9  16     0 

48   IX     0 

8  JO    0 

47  '5     0 

9  34    0 

SO  47     0 

10  ,J     0 

S3  30    0 

\'A    % 

53  J»    0 

40  4S     0 

S3  45     0 

6  30    0 

iJ,;o 

7  10    0 

3  50  •* 

S4    5     0 

S  10    0 

.SMo    0 

4  1,    0 

\v>v\   ° 

■ychf  lie  I.      ... 
Sandy  Idiai 


Boddim'sl. 
Dirgo  Gjrcia 

I  liliadi 

(landi 
Malaitsl.  S  E.pirt 

.W.p.rt  .. 
M»Idi¥eJ|land«.. 
LKudivc  ID  CI, 

-  N.  W.  fax.     . 
-S.  I.  part      .. 

-  Notih  Poiat     . 
?a\m  de  Calls     . 

-  South  Point    . 
Grind  BiiTjs 
Elpph  am  Point  .. 
Timcomjley 

BiXe  of  Cotton  Kock 


Little 
A-iJamaK  l}mil. 
Gieat  Andaman, 

—  Norib  Point . . . 

—  South  Point  , . . . 

—  PoiiCoiowallii. 
Littie  Apidsman, 

South  Ptani     .. 

rrcnln.nd 


Long. 

I«» 

S  10    08. 

SS  37     0: 

35    0 

5  10    o- 

S5    5    0 

JS    0 

61*4    0 

34    0 

i>S»    0 

40    0 

ij  10    0 

=    9  44 

S7  »«   IS 

17  M    a 

1  Si  43 

KSjo    0 

■  30    0 

45    0 

n  57    « 

S3*    0 

71  *a    0 

S^a    « 

71   IS     0 

30    « 

7»  35    c 

40  <^s. 

74  55    0 

73  4^    0 

'5    0 

73  »9    0 

i  36    0 

a    •»    0 

IX  4j    0 

lo  3j    0 

I    0 

7  3^ 

ix  4»5o 

81  39  >S 

S*8    0 

36  ,5    0 

♦  50    • 

93  35    0 

i    t,  0 

93  .14    0 

93     7    0 

30   0 

9»  30    0 

9»  3S    0 

J  M  3» 

9»  5»    0 

9  40      0 

81  14    « 

1    14      0 

93  4*    « 

15    IJ 

94    7    0 

9  IS     0 

93     7    0 

6  51     0 

94  17     0 

93  37  3!> 

710    0 

93  +0    0 

35    0 

95  30    0 

Tabl*  XXVII.    Of  Utitudbs  akd  Lonoitddi?.  ■ 
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In  Hill 


Eaft  Point 


PrinieV  I, 
Otauloe  I. 

Strain  cf  Sand. 
CanciKH 


Iftands,  Roch,  and  Shoals,  liefaeenthi: 
Indian  ami  Pacific  Oceans,  from  Su- 
matra to  New  Guinea. 

Kamei  of  Placet. 


Lucepm  Paint  — 
Bencoolea         .... 
AchenHead 
'■ralrs  of  Malacca 
end  Sincafare. 
Pulo  Way,  E.  P. 
Pulo  RonJo,  Runde 
Pul6Bnirc,E.Poio 
Cocm  Iflu 

land,  S.  Poiii 
'pDlciNiM 
PuloMinton,S.  Pt. 
CoodFonunElllei, 
—  SouAPoint  .. 
Naflau  Id.  SouCh  P. 

.      lo  Idjnd  . . , 
Puio  Peta 
Pulopeninf^iPrinc 
ofWalei'ilflud 
Pulo  Jirn 
EHi.^CbuaSia. 
BtnUng,  E.entraiK 
to  die  Slralti   of 
SincaporE 

Pedra  Branca    

Pulo  Arae  .... 

PuloTinoyl.       ... 
PulaAot  .... 

Pulo  Tinwn,  S.  Pc. 

Anambat  Ifitt. 
Pulo  Domar 
Saudi  Ananibii .... 
Saddle  Island      .... 
Vtaon'i>orWoodI. 

Condor  

tfibt  China  St: 

Nalunal 

Si.Julian'ila1and.. 

"'   i^clan'a  111  and  . . 

Spricl. 

Bimun,  S.  E.  Pt. . . 

Oafpar  Iiland 

Baaca  Jfiasd. 
Point  PleafantiN.P. 


lOS  IS  o 
IQ4  jt  49 
■03  30  o 
05  51  o 
104  43  o 
-04  14    o 


NamtsofPIaM!. 

Pttk-on,  Tamarind 


Silombo,  S.  mail 
atieron  Sboals  . . 

>T,fl  ]fia«i. 
'>  Hsad,  W.  Pt. 


ilIyScr.S.ent.  .. 

imbock  Strait)    . 

rjitsofMaf.     .. 
Liirli  Pai^rnolleri, 

-  Southf  ramoft  , . 
—  North  etmnoK  . , 
Tonckjlty 
"tralHofSapy   ... 

iniielwoodllland. 

Olio  Id.  S.  end  . . 

Imorl.  W.Point 
-S.  Point        ... 


nboyna 

lioio,  N.end.. 

Well  cod 
iHtrl  liljnd 

elUand  .. 
s,N.  Point 
th  Point    , 


Man 


ifldind 


lllanJjW.  Pt. 

ona  Illind      . , 

DonthinHill 

.MjcaliirTown.... 

mynJ/Iand      .... 

u-uiu^fMaeaJOr. 

.utoni.s.P(S.t  . 

N.  E.endefaShoal 

oK  Bo*  ton  Uand 
"oecaBiffiiKlaod. 
altjct  SliuU      ■ 


S  30 

S  S3 

5  48 
J  43    ' 


7  39 


i   ]0 


109  IJ 
III  41 

^ 

'ij  13 

"3  41 

■> 

"S  5 

0 

S7 

106  ,a 

i 

e 

"4(6 

11440 

n,  ,M 

■09  37 

106  s 

0 

"!  IJ 

0 

"4  4T 

"5  57 

** 

117  " 

0 

117  17 

"9  31 

'ij  7 

° 

(13  4^ 

0 

■iJ  58 

ij>  SO 

ii'i  S3 

115  41 

•=S  43 

■17 -*1 

" 

.11  It 

0 

III  S 

« 

Tabu  XXVII.   Of  Latitodbs  akd  Lowoitudbi. 


NameiofPIiWi. 

L«. 

LOBB. 

Names  of  Plicei. 

Lat. 

Long. 

S^nu  Jfi«id. 

s'    0    oN. 

'i  1  '°^- 

NonhPoinE 

7     o     o%'- 

iS  45     oE. 

Ninepo 

ij  S7  4S 

:o  iS     0 

UDifan|l<amt,E.P. 

S  >i     " 

,S  ia    0 

Pekin            

J9  54  47 

t6  14  S' 

PainlSlliCln.S.E'P. 

4  "S    OS 

114  15    0 

CipeLop.tfcji     .... 

SI     0  *S 

j5  4»  JO 

PoiniSapibu.S.W.P. 

»  45    o 

109  i3    0 

CipcCiviren  .-.■ 

SI  10    0 

J8  3S     0 

St.Fctet&St.P>ul 

51  5»  45 

.58  46  30 

7  17    o 

117  30    a 

S4  41     « 

,62  .,  30 

7  JO    oN- 

K.«»fchatk.  Nof,  . . 

56     «      1 

.63  iB  if 

paiwin,  S.  Punt . 

8  28    o 

ri7  30    0 

Tluiieu!  Noh       . . . 

6150     0 

179    5    0 

—  Koich  Poml  .... 

11946    » 

Cape  Kchnlutlkoi  .  . 

64  .4  30 

173  31    • 

Sauloo, £. Poinc  ... 

S  S7    " 

EaftCap 

6e   5  JO 

169    9  3" 

Soolool.  S.PoinI    . 

S   S7     o 

III  1;  10 

Sardi  Kunen 

67     s     0 

.71   S4  3°W 

—  TemonlinKM  ... 

S  S7    o 

izo  S3  30 

Caps  North 

68  S6    0 

179  11  3a 

PhUipfmi  Jpoi'. 

iMindonio 

Gnfron  IDind       . .  . 

ro    4    0     no    0    o£,|[ 

-  P(.  St  Augofline 

6   .5    0 

Formofj  1.  S.  end  . . 

11     S    0 

.  20  JO    0 

S  34    0 

116     5    0 

—  Tayoan           .... 

11  40    0 

Goitinind         ..    ■ 

"3  .^S    ° 

-North  end 

IS  IS    0 

Luconia,  N.  Point.  . 

.Ms    0 

no  43    0 

Great  Lcquco,  S.  P 

IS  IS    0 

.28  JO    0 

-  MiiiilU 

■436     8 

110  s>   "S 

—  North  Point... 
XunoI.S.  Point.. 

Ig  0  0 

JIJO     • 

118  30    0 
'31  JO    0 

—  NorthPoint    .. 

34  41    0 

131  30  •> 

Uands,  Rods, 

an'J  Shoal 

,  in  the 

Niphan  I.  South  end 
-North  end      .... 

33.30    0 

■35    0    0 

142    0    0 

Ch 

no  ScQ. 

Mtdnoslfland      ... 

+1  JO    0 
J4  17     0 

140   JO     0 

'67  55  45 

PuloBnU 

4  4S    °K- 

toj  30    oE 

Bcsrinssllland     .  . 

5S  J6    0 

1674*    0 

R«Un»  I 

6  zo    0 

lOi   37     0 

St.  Lawrence  IDind 

6347    0 

171  45    0 

PutaCoKul 
Pulo  Wjy 

7   J7     0 

loi  30     0 
10;   34     0 

Pulo  Uby 

Two  BroHhen  .... 

a  3D  0 

103  4;     0 

The  Coaf  of  N 

K  Holland  and  adja-  |J 

Pulo  Condor 

8  40     0 

106  31   37 

'  raif 

Iftamis. 

PuloSjp.U    

.0    4  30 

100    IJ      0 

Eltphint  I. 

<oS  41     D 

'swiiteyiaand       ... 

41  55    OS 

■  47     730! 

Pitt-.  I 

10  ss    0 

114  35     0 

ISoulhCipe      

4J  4a     0 

14S  58    0 

S^ndy  1 

10  40    0 

II*  4S     0 

'South  Weft  Cape... 

43  J7  30 

<4fi     S  ]0 

Smallkcy          

10  37    0 

m  44    0 

'Me*  Stone 

43  47  IS 

146  24  30 

Long  I.              

lU   36     0 

■Tifman'sHead..., 

*3  33  30 

'47  3)  J« 

Nt«.  J 

lAdvenCurell>/  .... 

4J  II   ao 

'47  31  4» 

Fita  Shoal 

ill  14    0 

iCapeHowe 

37  3'   '5 

I4S  jt    0 

SecondShod      .... 

10    4    0 

;PointDromedary... 

3618    0 

ISO     S   " 

Third  Shoiil     

10    5    0 

Cipe  St.  Geotj-e  ... 

35  19    0 

.SO  18    0 

Retf             

IQ    15      0 

iR/d  Point           .... 

34  »9     •> 

i;i  li    0 

SurbotouEii  Rotks . 

IS    0    0 

'BotanyBsr         .... 

34    6    0 

15.  13    0 

Mjcdesfieid     Shoal, 

Port  Ucliron 
iPoitStepbEUS      ... 

33  S«    0 

i;i  .s    " 

—NorthPoint 

16     6     0 

114  10     0 

3»  40    0 

152    9   • 

-  South  Point      . . 

'5  15     0 

Capemwke 

31  14    0 

iji  jQ  e 

TiiiosJci,  K.  Poioi 

17    0    0 

Sraoaky  Cape  (ne^rj 

30  31    0 

.S3     6   • 

-  South  Point       . 

■600 

III  31'     0 

Cape  Byron 

17  1.7  30 

153  30   0 

Pntai  Rock,  N.  Cde 

t'  57  30 

ir6  J7  30 

'Point  Danger     .... 

it     S  11 

151  13  " 

-S.W.  fide    

10  41     0 

.1640    0 

Indian  Head      

IS    3    0 

P«<^'B,  N,  put  . 

16  ;o     0 

Cape  Morelon 

2656  0 

'53  3*    * 

—  Ssutb  part       . . . 

II  37    0 

109  30    0 

BultardBay 

14    4    ci 

iS>  44   " 

Hainan,  N.  Paint  . . 

10     3i     0 

Sandy  Point 

1445    0 

1S3    9    * 

—  South  Point  .... 

iS  13    a 

109  :□     0 

Cipe  Capritotn      . , 
CapeTownfliend... 

13  19    0 
22  IS    0 

151    2    0 

.50  17    0 

Tht  Coali  and  a 

lijitcait  Ij 

and.JivM 

Trinity  Sound    '  . .  ■ 
Capo  Palmtrfton  . . . 
Cape  Conway 

.494.    0 
149    '    ° 

Caatun  to 

Cape  Nui 

h. 

20  36    «! 

.Jlj.  • 

Capr  ClOQCfflei  -.. 

19  S9    0 

■41 ..  > 

Cwton              ...| 

J     6  57M.I 

i.J  16     ;E. 

CapeUpftiJtt 

19  J6     0 

.47  .«    • 

W«:.»                ...." 

1  IJ    0     1 

't^  51    a 

Cape  Sandwich  .... 

la  17  II 

146     1  IJ 

Gc»aiUiroaz  ...\ 

Mi  s*>    ° 

I 

^^^S^ 

T»lt«  XXVII.      Or    LATITVDE8    AMD  LOKOITUDEI. 


Nam"  of  PlK«. 

Lie. 

Long. 

Nimei  of  Plicei. 

L<t. 

Long. 

ICipeCnfum      .... 

>6  57    oS, 

14;  54    oE 

Weft  Point      

I  30,  OS. 

14S  3*    °^- 

CipeTribuliuoa... 

le  «  o 

14!  11    0 

Stcphsn'ilslW 

139  39    0 

f 

EndoverlUtet.... 

IS  16    o 

'45  14  4' 

Dmout'ilsliod  ... 

I  IS    0 

Mi  >■    ° 

ta»p«  Btdfbnl     .... 

IS  16    0 

'45  15    0 

Milty'i  Iilind     . . 

I  45    0 

■43    *    ^ 

1 

CipcFlaECeiy     .... 

;4S6    o 

■45  '7    0 

Aimirnlty  I&andi. 
Mid.  oftbehrgeft 

1 

CipeWeymoirth... 

i+i  4!    0 

1  it    0 

146  44    0 

C.peGMa>>Ue  .... 

"  S3    o 

PoitlindlsIsi.Mid. 

I  17    0 

148     J    0 

VortCap= 

lo  J7    o 

14'   J6    0 

Cpcflyron 

«  3»    0 

■49     1     ° 

C.p=CQrn».ll  .... 

1043    0 

DulceofVorkl.  ... 

490 

iSfio     0 

Endeavor Slfiiu  ... 

10  39    0 

141  14    0 

NewlteLnd.E    Pt. 
-WeftPoint      ... 

CpeSt.Georgt  ... 

5    0    0 
4  S3  JO 

151  30     0 

■4R10     0 
■51  19    0 

Ijlitnds  and  Rocks,  ^c.  in 

lAe  Pacifii 

Queen       Chjiiotte's 
Foreland 

s  >9    0 

148  27    0 

Oce<M. 

Sandwich  I  si  and  Peak 

1  S3    0 

149  17    ° 

N.  Britain,  E.  Pt.  . . 

4  53    0 

■S3    9    0 

149    3D      0 

Sledelflind 

641=,    ON 

166    «    ol. 

-  Weft  Point  .' . . . 

6-0    0 

'Ctcrk'i  ]n>nd       ... 

6,    ,5     „ 

169  40    cW 

PortPrailin 

4  49  "7 

'S3     6  JO 

'Andero  's  III  and  .. 

60  ,7     0 

i6:  ]i     0 

Nine  Iilandi      .... 

436    0 

,Co«-i  I.  C.  Upright 

6.  31     0 

■7i  iS     0 

BouganvilleStriiti  . 

7     J    0 

lis  Is   0 

Xey'jI.  S.  W.  end 

S9*i    0 

'43     S  30 

ii/.«=»  hUnd,. 

RoundlDmd      .... 

58  jfi  3=. 

153    JO     0 

Cape  Deception    ..  . 

a  16  0 

'59  >4    " 

Jg  IS     a 

■51  ri    0 

Kepple'iJiIand 

10  IS    0 

iSs     4     0 

Trinity  llland      .  . . 

56  JS    <> 

iJ4  =3    0 

Edgecomb'ililuul.. 

.6s  14    0 

F>Kay  IHanil       ...i 

S6  II    0 

157  r9  30 

Gurry's  Island    .... 

165  >9    0 

OonemakUind.... 

54  30  3" 

,67  J<     0 

Egnont  Isle, 

Cooptt't  I.  S.  Pt.  .. 

54  »4    0 

^66  s6     0 

C.  Byron,  N.  E.  . . . 

1040  0 

iS«  4t    0 

Ooiahlki 

53  54  45 

Lord  Howe'i  Wand. 

■64  43    0 

Sulp)><i[  Illtnd      ... 

244!    0 

141   zo     0 

JCr-...  Hi'^ud... 

Nartli  [fland 

tS  '4    0 

Cape  Combdbnd  ,. 

■4  3)  30 

166  47    0 

South  ifliuid ,        ... 

14  11  30 

<4i  14    0 

Cape  Queros       .... 
Leper'.Iiland,  N  E. 

.456    0 

1S7  10    0 

14  S8    0 

HS     S    0 

IS  »«  45 

iSt  10  45 

St.  Andr«w'.  IflinJ 

S  .8    0 

Hi  40    0 

—  SoutliWeft     ... 

IS  30   0 

167  45  30 

Dangecoui  Sboal    .  . 

1  S3    0 

136  10    0 

t 

,6  3*    0 

.67  ig  JO 

FretwiU,  or  St.  Da. 

Ma,Jtey!rn=-,         } 

16  33  45 

.68  *,  \o 

vIdMlljnd, 

0  s^    0 

'37  5"    0 

IUu.di                 -S 

16  3.  30 

167  S9  3» 

Pel«*IQjndj      .... 

7  19    0 

134  40    0 

t 

.633    0 

■67  59  15 

Pifudorc!,  N.  ind  , 

[65  44    0 

MiJl]eolQ,S.  Cape   . 

.6  3"    0 

1S7  ■»,%  30 

—  Souili  .nd" 

16645    0 

-S.W.Cape       .. 

16  ji    0 

167  36  30 

0«yhec,K.  Point.. 

10  17    0 

'55  59    0 

Cape  Sandwich     . . . 

.6  38    0 

167  59    0 

—  South  Point    ... 

iS  S4  30 

[5548    0 

SandwkliHaibaur.. 

16  IS  »P 

167  S3    ■> 

—  Eift  Point     .... 

19  33     0 

154  S'    0 

15  40  45 

16S  57    0 

Mo*K,E.  Point... 

10  so  30 

■Si  55    0 

St.  fiartholoi»e»  I. 

■5  4«    0 

167  17  30 

—  SouiliPdat      .. 

»o  34  3» 

.56  t»  30 

Aurora,  North  end 

14  %%    a 

iSS  13    0 

—  Weft  Point      . . . 

10  S3  30 

i;6  j8  30 

—  Southend   

iS  «4    0 

,63  .'  45 

Kerytgo. 

1918    0 

i;6     X   t; 

Tab]eHind       .... 

IS  JB    0 

.67    7    0 

10  jg     0 

1.6  36    0 

WiiiiruntidcI.N.cnd 

IS  ll  30 

.6S  a.  30 

M«wol£innee       ... 

■S6  "^9  30 

,6    0  .5 

.68   ,9     , 

Rinnii,  S,  Point   . . 

« Is  30 

156  S5  J3 

Ambryml  N.E.esd 

16     4     0 

.68  ..  25     ' 

Morotai,  W.  Point  . 

.57  ■?     0 

—  Weflend 

,6  15    0 

leS    3  30    1 

Woudlioo           

11  41  30 

■S3     .  3= 

Paoom               

16  30    0 

i63  18  4S 

TahooiJ 

11  4a  30 

lia  i4  30 

Apee,  S  end 

'«  S3  30 

.68  37    0    . 

Oteehowi 

ai     3    a 

160    6  30 

—  N.W,  end      ... 

iG  39    0 

1S8  18    0   ' 

OimsaRoid      

11  57    0 

'59  39  3'> 

Shep>.rd-i      J  from 

.Sjg    0 

j68  4,  3$  ; 

iOncchMW 

11  49  JO 

[60  13  30 

Island          \    .0 

17     3  30 

.68  43  JO,' 

IWhylo^ie  Siy    .... 

17  30  10 

■57  S"  23 

Three  Hill  Island- 

.740 

.68  35    0 

0*hy«,     Wiiymw 

ReefoirW     end... 

.7    8  JO 

iS3  23  30 

1     R°»d 

11  57  3« 

'59  4'  45 

One  HilL  Island   ... 

17    7  30 

■63  36    0 

Chtilbnu,  orNwlI. 

»  57  45 

'57  35     ° 

Two  Hill  Island  .. . 

17  13    0 

168    JS   2S 

iSuconal.MiddU... 
Cipe  Filfs 

.848    0 

17  14  »5 

168  38  25 

S  40    OS. 

lis  lo    oE. 

17  IS    0 

.68  3!    0 

E>(t  Point 

6  10    0 

,43    0    0 

Mont3Eu«lilaiul... 

,7.6    0 

iSS    31    JB 

Loitiliid«in«,E.Pt. 



w  35    =• 

'54    0    0 

I 

3C1 
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Sindwith        J  From 


I  Nunei  of  PUcel. 
J  Port  Refiigc  •  . 
'  -  .=  lilind  .... 
I  Agjoali 

■,  Noith  Point   ■ 


Unv  Cilidni. 


BiJleal 


ilsliad  . 


Hudyou 
Cipe  Colnei 

C,  Coronalion 

[Jut  en      Chiilotte'i 

FoirliHd 
[•1c  ef  Pinii 
Botany  I.  ancb.  iM. . 
Norfolk  Island  .-.. 
'iia  /.eittd. 

CapirMatu 
Notib  C^pe 

Capo  Drcnc 
CapcColville 
Mttcuty  Bay 
Cap.  Runaway        .■ 
Eaft  Cape 
Mouiit£dgecuinbe  . 


J*  47 

37  4«  3 
37  59 


moke  Ette  . . . 
CoDimingoElU  ... 
Cdounango 


Pahnerllua  Iiland  . 
IWhjlofack 
HariFj'a Islind   ... 
Owhyhe 
Waicoa  Iiland    ... 

SaUly  IJIsmU. 
{Scillj  Itlind 


*•  45  Ji 
16  46  30 

16  15  40 


Cape  Kidaapperi . 
Cipe  Tutnjgai; 
C.  Stephen)  (I. 


39   '7 

39  »o 

J9  »i 

19  43 

P  34 

4S  44 

STwoSiflt 
Skin 


Kodncy  ■ 


■Cape  Voarg' 

I        FtU^dly  IJl,„ 

D.ofYorS',1,    ... 

Walli,-,l>lj„d  . 
KepperiLl.nd  .  , 
iBolama't  Jslani 


1^ 


n  4' 
43  49 
n  48 


>rre  Harbour . 

Lord  Howe's  I.    .. 

D,utYorkI,    ... 

Emio 

Ouhelte.Obr.   ... 

Puini  Veaui 

lOiIlepeha bay    ... 

Ofoaburg 

PiUirer  Itland     ... 

Chain  Island 

Oheteroo  .... 

Toobouai 

Ttookaa  lilinil . . . 
oture  Island  . 
aux  hland  . . 

RefoludoD  liland  . 
iird  liUnd 
jfoups,  S.  Smolt, 
!aw  Island,  £.  end 
'riRCeHenry'iI.  . 

Ciucbeiland  Iiland  . 

GIoucEfter  Jiland  .. 

Q^CharloIto'tL     .. 

ntlitand 

vJmitfundiy  Iiland,. 


H  45 

46     o 

[7  »B     o 

17  JO     o 


9  36 
"4  30  30 


,  Pilcilra-i 
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M>mn  of  PlKct. 
Off  ..17  it 

Houl'i  Island    . . 

Ohevahoa 

OhitlbnoHatboul 

Migdaleni 
£iHet  Island 

II  and  Amb 
MalTdfucra 


Its  oFPI*ui- 
Po;ntBlqq«ire  ... 
"  '  Slanbope  ■  ■ 
..Highield  .. 
ToJiu  Le  Mefurier. 

t  Wude      . . . 

Camalno   ..■ 


79  45    ' 

80  36    I 
73  5!    . 


WfJiCoaJi  of  AmtrUa,  fn, 
in  Cape  Horn, 


Shoal  ncf> 

■cNewnham  . 
Brlftoi  Ri'vcr 
Cape  GrcnvJUe  . 
Gift  Elizabeth  . 
CblfweU'i  Islei  . 
It  St.  Elja>  . 
Cook'i  iDlet,  N.  e 

itPlEtfteri  .. 
Point  Pakenham 
Point  Counterk    . 

ntCuIrofo  .. 
Paint  Nowell 


Fteemantle  . . 
Caps  Hinchinbflxik 

PmnCRiou     

Koigbt'glalind    ... 
"  'nc  Laiouch    ■ . . 

le  Ctols 

nt  Dundas     . . . 

nt  Adolphiis    .. 

nt  St.  MiJy'i . . 
Point  ConvfidcQ  . . 
Point  Retreat     ... 

n Parker    

Point  Sullivan  ..-' 
PtuotEJlit 

It  Malmeibuiy. 
Point Salilbury  ... 
Point  Macartney  . . 
PiLntS.yleniin... 
Point  Windham.  ■■ 
Cape  Fanlhaw  .  . . 
Point  Hood 
Point  St.  Albin'i  . 
Point  Micoamua  ■ 


TO  19 

oN. 

Sj  s 

674^ 

,0 

04,0 

Hal 

^i  H 

10 

17  S7 

1^ 

57  Ji 

59  " 

S9  J' 

"■"* 

6d  59 

1° 

"0   ,1 

6c  ifi 

!9  +7 

59  44 

jq  5' 

S8  50  JO  1 

'a  i,   '" 

0 

!o 

.6,3 

0 

S6.7 

fR  0 

57  I 

10 

>7  53 

^644 

,6  7 

!0»: 

JO 

3J  57  ■ 
J!  45  ■ 
33   3*     ■ 


Efcape  Point    .... 

PoJntLres 

C.  Nirthumberland 

Fogg  Pnint 

PoinrNelfoa       ... 

Cape  Foi 

Cape  Ibbetlbn    ■  ■• 


S*  J* 
55  4ti 
SS,9 


SS   18   3 

53   18  1 
.3   50     ■ 


Woody  Point 

"    lughton  Arch.. . 

■ntDuft- 
MountSicpbeni  .. 
Nootfca  Sound      .. 

ofBrEiketa  . 

Chaiham       . 
PolnlMui)^      ... 


;p«ni 


itM-rBul     . 


Point  Wilfon 
Bireh  Bay 
S.ra*b«r,B.y 
.PoitDitwitrj  ... 


t*  S3  J 

V  -1 
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Nal 


norPlKi 


Ptnn's  Co« 
0»k  Cove 
Poire ffion  Sound  .. 
pMniGtenvllle... 
Admirtley  inlet- ■■ 
Cipe  DifjppoilHIMr 
Point  Brawn 
Colorobi»Ri«r... 
MounlSt.  H«lf  Ji*  • 
ReftontlonPoiot.. 
C»pe  Lookout      • . 
C.Foulweither  ... 
Ctft  Peipctiu     •  ■ 
Cape  Gregoiy 
Cipe  Blinco     '  •  • ' 
.CjpeMcndrdno.  . 
-  -ntD'Attija  ... 
._rtBoi!(g»       .-■ 
Point  dcLoiReya 
Port  St.  Fti  icifco  . 
Monteriy 
Pain  I  Sil 

Pon  St.  Diep>     ■ . 
Pwnt  Con»erfion  ■  ■ 


jt  Gj1«. 
4iiiiio 

CjpcPalTMlci 
Cdpe  de  Loieni 

^Guajiquil 

:Paiu 

iTruillla 

iLima 


Coptip 


Lat 

Loo. 

4i  "7 

OK. 

Ui  11     o\ 

4'  S3 

i«  14    0 

+T  S3 

(»» 13  0 

*7  »» 

46  !<) 

'14  I  30 

til  41  0 

.13  SI     0 

V     o 

1*3  5j    0 

t'>   1* 

itj  53    0 

4(.     9 

(11     6-   0 

47  3° 

Ui  14    0 

4;  J» 

113  49    0 

4+  49 

44  " 

113  5S    0 

4J  IJ 

■  14.  10    0 

5^  ^6 

iij  18    0 

,3    0 

.1*3^    0 

1748 

,6  W 

lit  34  j; 

J4  S7 

7 

.10  16  30 

3441 

30 

1165}    0 

34    9 

ii»  SI     D 

»g  (4 

11  51 

10,44    " 

105   10    1; 

99  59  Jo 

,!    IJ 

87    J    0 

|0  19 

9  30 

8440    0 

81  55    0 

»o4.    0 

7  14 

79  S6    0 

79  t7    0 

S  3^ 

77  10     0 

77  10    0 

1  ^6 

»o      7,    Q 

78  IS     0 

I  16 

'  16 

7855     0 

o,'* 

7?  54    0 

80  0  i 

1  11 

iH 

80  59  45 
79  to  Jl 

7835    0 

76  S3     0 

,jfb 

M 

71   13     " 

to 

70  11     0 

^9  S4  33 

7"  15  45 

a    I 

(O 

71  31    a 

16  4« 

'i4 

73     6  .3 

10 

74  37    0 

59  ji 

" 

73  »6  30 

!    NainetofPlacei. 

Lat. 

Ung. 

Chiloe.  ^f.  pirt  . . . 

4t  4S    OS. 

73     5    oW 

—  South  part       ... 

43  50    0 

7J      5     0 

L>cDcf=ida       ... 

53     4>S 

74   .»     c 

C^peNair           .... 

54  3*  30 

"     J  '5 

Cape  Hoti.         .... 

SS  59    0 

67  16    0 

rkeEaJiCoaJl  of  America,  from  Cape 

Horn  to   Cape  t'hrida,    vAth    tit 

Jjtandt  and  S/ioats  ai/jacent. 

Cape  Horn      

55  53     oS. 

S8  rj    eW 

Suten  liliad. 

—  Cape  St.  John  . . 

54  47  "O 

S3  47    0 

Lc  Miire'i  itriit), 

-C.  GoodSucMfi 

55     ■    0 

6s  17    0 

Str.  of  Magellan. 

Point  Porpaf^      .... 

53    8    0 

Point  Polieffion   . . . 

51  30    0 

69  so    0 

Cape  Virgin  Maiy  . 

51  14     0 

69     6    0 

S.a'Cru..  Harbour 

63  «g    0 

Po,t  St.  Julian  .... 

49  10     0 

68  44    0 

1  Pott  Delire       

47  SS     0 

66  14    0 

Cape  Blanco     

+7  10     0 

6441    0 

Port  £t.  Antonio  ... 

40  SI     0 

&440    0 

Cape  Cortientes.  . . 

38      0      Q 

57   .6     0 

Riv«  Place. 

—  Cape  St.  Antonio 

3613     0 

564s     0 

-  Bueno!  Ayces 

i4  36  4S 

;8  13  30 

—  Moncevidto    ... 

!4  54  48 

56  >5  15 

St.  Cithtrine'i  I.  . . 

4S  46     0 

St.  Scbaflia.1 

ij   50     0 

45   .6     0 

RioJ^n.iro    

.300 

43     6     0 

Cape  Frio 

ij     0     0 

41  10    0 

Cape  St.Tbonus... 

4>     6    0 

Efpl.ItuSanlD       ... 

fo  iS    0 

AbrdhasSba:<ls      .. 

iS     0     0 

39   =S     0 

Potto  Sceifo 

.645     « 

B.  Todis  Sinlot  ... 

12  5S     0 

39  sS     0 

R.St.  Frartifco... 

10  54     0 

37      S     0 

Car=5i.Auguftine 

8  34    0 

35     4    0 

Pr,i,i,mbl.cn        .... 

6  4»    0 

35   '6     0 

Cpe  St.  Roque   . . . 

35  46     0 

C=peE«a. 

3     »     0 

4'   59     0 

St  Lniiis  de  Maran- 

hin.               

1  17     0 

45   3S     0 

RivctPJTa,*ntr.    .. 

a  30    0 

48  X4    0 

River  AmaiOD.tntr. 

0  31     0 

JO   46      0 

C*ne  North    

■   so     ON 

50  15     0 

River  Surinam,  enl. 

4S6    0 

51  10    0 

5  5740 

55   15    0 

RivfrBerbice,  emi. 

6  t,    to 

57      7     0 

RiverDemet«i,  tnt. 

6  44     0 

S3     J     0 

Rivet  EJltqulbo.enC. 

6    c;   ;o 

S8  .5    0 

River  Oranoco,  entr. 

S  1%    a 

So    s    0 

CapeTtesPuotai.. 

.0  4a  30 

Si4S    0 

TelligDiIsle 

&3   11    0 

Matgatiu  I.E.  Point 

S3  5»    0 

-  W.  Point    

\ 

64  3s    0 
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Ninus  of  PUet. 

.^r,. 

Long 

Name)  of  Plicei. 

Lat 

L«„ 

; 

Blino  I.  North  End 

t.  Sa     .N. 

64  4' 

oW 

La.Ana. 

ifj- 

92      3 

oW 

Tortugp.Eilldd.. 

lo  55  30 

05   .a 

Cmjeeche 

go  1; 

—  Wett  Point   -.■• 

lo  57    0 

6i  iS 

\\ti  Crut 

■9    S 

Cuagu. 

■  0    jO       0 

64  16 

C.p.R™            ... 

ai  44 

Cumin. 

64  IS 

.M-ruieSar 

15  41 

97  l°S 

Biicclnni 

,a    g    o 

6+  46 

30 

BocaCdica 

as  i[ 

45 

57     4 

Pcdlu 

6s  10 

Mouih  or  Rio  Buva 

"H  5J 

CipBCodera      .... 

.0  36    o 

i'6    6 

HdifeOianilel      ... 

tB     9 

to  37  JO 

66  58 

Poini  CulBb.ij       . . . 

19     9 

96  51 

Porr  Cabsllo       .... 

lO   29    JO 

68    4 

JO 

Ent.ot'lheRivecMir- 

PolQt  TuK«ai      . . 

TO  54    o 

68  19 

fiiiippi. 

19     I 

89   .0 

Cip<  St.  R«ii>n  . .  • 

70     6 

NiTu- Orieani 

19   54 

30 

Orcbilla  I.  E-  Poiat 

ii  S"     o 

66     2 

St.  Bill  Cape          . . 

19  jS 

5s  31 

-■Weftdilco        ... 

11  51    0 

66  10 

Egmont    I.   Entr.  of 

Ro«a.  E»a  Point  . . 

i>  59  30 

66  jS 

Spiriiu  S^,o  B.y 

»7  37 

ga  43 

OiiDdeKej,  E.  Pi. 

«6  34 

Boca  Grande,  Inir. 

SaU  Key,  Eld  end  . 

..  43     Q 

6u    51 

of  ClrJo!  HailWLir 

16  40 

tz   ,, 

J.  del  Avei 

6730 

Cape  Roman 

t6     , 

3.  iJ 

Bum  Aire.  N.  Pt.  . 

Si  as 

30 

-DryTonusasSh 

PtHntdcLacre  .... 

ii  ss  30 

6S  iS 

-  S.W.  Poiui      . . . 

14  30 

Si  Si 

CuHIiO, 

Looe  Key 

14  J9 

a.    . 

Sn.ensfi  Biy     .... 

11.  .3    0 

S9  11 

tUjo  Largo 

14  so 

3o  37 

!si.  Co*.  B»j   .... 

h     7 

30 

C.  Florida 

IS  41 

3o  la 

3"^ 

lAmfterdim  Hirboui 

69     0 

.\™  Initt 

16  la 

io     9 

|Orua  Lie,  E.  eai  . . 

11  14    0 

6,  59 

Gtanviil«lnlrt  .... 

16  4; 

do     6 

-N.W.end 

11    33    JO 

70    9 

17    1* 

,Tbe  Monki  Mid.    . 

70  54 

C.  Cinivaral 

2t    13 

ia  30 

CiKChlvjCM 

II  16    0 

;i  .8 

Shoal  off  ditto,  S.E.P1 

i3  13 

10  14 

CipedeUVela     . 

71  14 

-  N.  E.  Point    . . . 

iS  14 

80  li 

iNeedle  Point     .... 

74  10 

Sl  Augultin    

li  49 

li   -0 

Cuth^eiu 

10  15  19 

75  27 

St.John'»RLvtr.  ent 

30  10 

illliniFaerai      .... 

9  ir     0 

76  li 

raibotinaiid,  S-end 

30  iS 

Si   57 

Pu.deS.BIns  .... 

9   35     0 

73  44 

iunken   Rocks,  off 

'Puerto  Bella 

5  33     0 

79  33 

diito            

30  II 

"5 

it  17 

iPoitofCuiigo      .. 
Sandy  Point      

9  19  3= 
10  39    0 

bo    0 
81  35 

Q 

Sc,  JoW.Hirliour 
Corn  I.  N.  end     ... 

[0  41     0 
u   39     □ 

^!;: 

° 

Tie  W4-hidia  Ijlan 

f/l. 

St.  Andrew'!  Id.N. 

Key 

11  J7    0 

3043 

I.  Barbadoej,  S.  Pi. 

'3.   I 

30N. 

59  41 

oW 

Cape  Gradas .  Dio. 

8246 

-BrirfgeT 

.3     6 

li 

59  49 

CapeCamaron 

!g     I     0 

»s   7 

-Lamberfi(orN) 

Cape  Hoodiuas       ■ . 

16    I    0 

85  5* 

Po^nt         

13  T 

59  49 

C^e  Three  Polnu 

IS    i2       0 

883; 

Idand  Tobago, 

BonaccaJtland, 

—  N.  E.  pan 

ti  41 

60  13 

—  Sooth  Wefl  Point 

.6  16  ]o 

8S  W 

-  Molvills's  Rockj 

6a  30 

Rattan  I.  Port  Royal 

6a  43 

HMbour          .... 

t6  1:   10 

3ti  17 

—  Brawn'a  Point    . 

[o  5s 

60  54 

Utili,  Elllend    ... 

16     7  3a 

3,     4 

Ifljnd  of  Trinidad, 

Oiovet'i  Reef,  North 

-Galcra  Point      .. 

ios- 

IVl 

end              

16  4j    0 

87  37 

—  Gaigara  Point   .. 

BoltellKey 

16  56    0 

87  47 

—  Soldier'iinand  . 

30 

6:     5 

Viciofa,  £.  Point  . . 

19    0    0 

84  3i 

—  Jaque  Point  .... 

61   sS 

Mifter»ra,N.  Point 

1941     0 

Ulo 

—  Ape'!  inand       . 

10  41 

6i  47 

CoorumelLN.  Pt. 

10    8    0 

K  34 

I.  Grenada, 

—  St.  George 

6'  .55 

Point 

"  37  45 

SS  5. 

—  Sa!in'lS.  W.  Pt. 

.1  59 

61  57 

CMouihCpe     .... 

11  26  10 

86  55 

S 

ii  41 

Alactan 

11  15    0 

S9  17 

—  Gosve 

61  54 

BetmeeiLMid.... 

H  34     a 

91  zo 

GtenadaBk.wilhonly 

iaodylflandi 

ai    7    0 

9.  a5 

3  Fathom  about  the 

N,-wBank,      

11  50  0 

9,4? 

Middle  ol  it 

"  55 

TfiwiBles,  NmuB. 

21    5S    30 

JJ  47 

^ 

■■■— 

^ 



Table  XXVIL    Op  Latitudes  akb  Lokoitudbs* 


i 


Names  of  Places* 


•  •  •  • 


D. 


Lat. 

M.    S. 


... 


13 

13 


..< 


/ 


Grenadines^ 

Iflf  Lcvcra 

Ifle  Ronde 

Oarriacou 

(ittle  Martlnico 

Unioa 

Sail  Rock 

Maycro 

Canouan 

\fouAique9 

Ballcfo 

Ballewya 

Bequia 

Young's  Ifland 

[.  St.  Vincent, 

—  Kingltown,  N.  P. .  . 

—  Chateau  Belair,  S.  P. 

—  Spanifh  Point 
^  Point  Colonery 
^  Rabiflii 
Ifle  St.  Lucia, 
Cape  Grofe  Le  Cap 
Cape  Sable  .... 
Moulacique  Point     .  . . 
Pitton  Point 
MartinicOy 

—  *Fort  Royal        .  . 
-^  St.  Pierre 

—  Pearl  Rock,  W.  Pt. 
-..  Point  Caraveila  ^  .  . . 

—  Point  Salines, S.E.  P 

Diamond  Rock     .  . 

Dominica  y 

*Scott's  Head    ... 

.*  Rofcau 

^  Prince  Rupert's  Bay 

Point  Jaquet 

—  Mulatto  Point  . .  • 
Marygalante, 

^^  Town  •  •  •  • 

—  Sunken    Rocks  off 
ditto,  S.  E.  Pt. 

Guadaloupe^ 

—  S.  Point 

—  N.  Point 

—  Grand  Terre,  S.E.P 

North  Cape     

Defeada,  N.  E.  Pt.  .  . . 

—  S.  W.  Point      •... 

—  Saints  Iflands 
Montferrat, 

—  North  Eaft  Point  . . 

•M  Redoude        • 

Antigua,  E.  Point  .... 

—  EngliOi  Harbour  . . 
Barbuda,  North  Pt.  . . 
St.  Chriftophcr,    S.  E. 

Point  

—  BalTe  Terre 

—  Nevis  Town    

— .     Saint     Euftatius, 

Town  

,(—  Jiland  Saba 


12  17  30N. 

12  21  O 
12  18  30 
12  31  O 
12  36  O 
1%  40  20 
12  40  O 
12  42  30 
12  51  10 

12  55  O 
12    58    15 

13  o  o 
13     7    o 


Long, 
o.  M. 


9 

'7 
21 

12 
9 

56 
4» 


13 
13 
13  33 
U  37 


o 
o 

15 

o 
o 

o 

o 

o 


14  37  10 

14  45  50 
14  51     o 

14  45 
14  26 

14  30 


•  •  •  • 


■  •  • 


•  • 


•  • .  •  • 


o 
o 
o 


15  14  30 

15  >8  45 

15  32    o 

15  36    o 

15  ]8  20 


'5  54 

IS  51 

"5  57 
r6  22 

16  13 

16  29 
16  21 

53 


16 


i6 

i6 

17 
17 
17 

17 
17 
17 


47 
^6 

6 

2 

43 

12 

x8 
7 


SO 


o 
o 

o 

30 

o 
o 

o 

50 

o 
o 
o 
o 

o 
o 
o 


17  30  30 
17  39  30 


61 
61 
61 
61 
61 
61 
61 
61 
61 
61 
61 
61 
61 


4* 
41 
31 

28 

32 
27 
28 
27 
18 
16 

15 
24 

21 


6r  23 

61    22 

61  19 

61  16 

61   iS 


61 
61 
6x 
61 


6 
5 

10 

18 


61  9 

61  18 

61  24 

|6o  59 


60 

61 

6[ 
61 
61 
61 
61 


57 
13 

31 
3» 
38 

37 
27 


s. 

oW 

a 

o 

o 
o 
e 
o 
o 
o 
o 
o 
o 

o 

•0 

o 
o 
o 

o 
o 
o 
o 

o 
o 
o 
o 
o 
« 

o 
o 
o 
o 
o 


61  30    o 


61  40 
6.1  45 


6i 
61 
61 
61 
61 


8 
26 

2 

5 
37 


62    9 

62  %o 
61  40 
61  46 

61  50 

62  36 
62  40 

62  35 

63  o 

^63   12 


O 

o 
o 

30 

o 
o 
o 

o 
o 
o 

o 
o 

o 
e 
o 

o 
o 


Lat. 

B.  M. 

s. 

17  54 
r8  0 

18  8 

18  18 

oN. 
0 
30 
0 

18  20 

0 

X7  45 
17  38 

0 

30 

18 

33 

0 

18 

3' 

0 

18 

25  to 

18 

20 

0 

18 

15 

0 

18 

18 

0 

Names  of  Places. 

It,  Bartholoaiew, 
— .  Eart  Point 
St.  Martin,  S  Point 
^^  North  Point      . 
Anguilla,  N.  E.  Point 

—  Prickly  Pear  .«. 
Santa  Cruz, 

—  Eaft  Point       .  • . 

—  S. W.  Point  .  • . . 
Virgin  Iflands, 

—  Anegada,  W.  Pt.   i8  46 

—  Horfc  Shoe,  with 
only  firom  2  to  6 
Feet  off  ditto,  S.E. 
Point  .  •  • . 

Virgin  Gordo,  E.  end 
Tortola,  W.  end  • .  • 
St.  John's,  S.  Pc.  ... 
Bird's  Key  •  •  • 

St.  Thomas,  E.Pt  - 
Bequa,or  Crab  IHand^ 

—  Eaft  Point  • .  • . «  18     9  30 
Porto  Rico, 

—  Cape  St.  Juan,  N. 
E.  Point 

—  Cape  Mala  Pafqua 
Los  Morrillos        • . 
Point  Bruquen     • . 
^fona  Iflandy  E.  Pt 
St.  Domingo, 

Saona,  Eaft  Point .  .  18  12 
Alto  Vela 

.Abacou  Point         • . 
Capo  Tiberon         •. 
Cape  Donamaria 
Port  au  Prince  • 

C.  St.  Nicholas  Mole 
Point  Ifabella 
Old  Cape  Francois  . . 
Cape  Cabron  • 

•Cape  Raphael  . 

jCape  EnganiOjOr  Falfe 
j     Cape  . .  18   33 

I  St.  Domingo  Town'    18  26 
Tortuga,  E.  Point     .20     i 


LoDg. 

D.     M.    8i 


62  46 

63     4 
63     ft 

6^     o 

63  13 

64  30 
64  49 

64  21 


64  6 
64  13 
64  40 
64  39 
64  47 
64  46 


o 
o 
o 
o 

o 

30 


18 

17 

17 


*3 

5^ 
18  30  20 

««     3  45 


o 
o 
o 


17  26 

18  2 
18  20 
18    36 

18  31 

19  50 

»9  58  45 
19  39    o 

19    22 

19     X 


30 
30 
18 
O 

o 

5 

o 


o 
o 
o 

o 
o 
o 


65   Ift     o 


30 
30 


^5  33 
65  43 
§7  V.7 

67  4 
^7  44 

68  ftS 

71  19 

73  44 

74  *9 
74  as 

72  18 

2Z 

10 

51 
II 

5» 


o 
30 
30 


73 
71 
69 
69 
68 


68  18 

69  48 

72  32 


o 
o 
o 
o 
o 

o 

o 

• 

o 

o. 

o 

o 

o 

o 

o 

o 

o 
o 
o 


I/lands  and  Shoals  North  of  Jamaica 

and  Cuba, 


EaftReef,Middlcofit 
Superb  Shoal,  Middle 
Silver  Keys,  Southern 

Reef 
North  Eaft  Point  of 

ditto 
VVcftcrn  Edge,  Silver 

Keys 

Square  Handkerchief, 

—  N.  E.  Point 

—  S.  W.  ditto 


20     6  30N. 
20  58     o 


20  14 
20  30 
20  28 


o 
o 
o 


21     4     o 

20'  52    15 


68  40    oW 

69  o    o 


67  ft7 
69  23 
69  57 


70  27 
70  54 


o 
o 

o 


o 

o 


^ABEE  XXVti;     Of  liAXITUDES   AND*  LoNGITU^Eff. 


Names  of  Places. 

Grand  Turk  Ifland, 

—  N.  E.  end  • 

jSand  Key,  Middle 
I  Great  Caycos  Ifland, 
!— South  Point 

Cape  Comet  . 

Caycos  Shoal,  S.E.  Pt. 

S.W.Pt. 


Little  Caycos  Ifland, 

North  Point 
Providence  Caycos  I. 

North  End 
Hcncagald.  N.E.  Pt. 
■  S,  E.  do. 
—  — .  S.  W.  do. 
' W.  do.   . . 


Lat. 


21 
21 

21 
21 

20 


3* 

10 
32 

43 
58 


oN. 
30 

15 

o 

20 
o 


21   41      O 


Little  Heneaga  Ifland, 
—  Eaft  Point 
Hogfties,  Middle  part 
Mayaguana  Id^S.  Pt. 
.      ■     «-  N.  W.  do. 
S.  W.  do. 


21- 
21 

20 

20 
21 

71 

21 
22 
22 
22 
22 

^3 

22 

22 


49 

59 

52 
7 

28 
3» 

15 
27 

22 

38 

10 

6 
47 


o 

30 

30 

o 
o 

o 
o 

25 

20 
o 
o 

30 
30 
30 

o 

o 

30 
30 

o 


French  Keys,  Middle 
Atwood*sKey,N.E  Pc 
Caftle. island'      ..    •. 
Crooked  I.  N.W.Pt. 
Mfra  Para,  Vo«  Keys, 
f    "Middle  ...(22     5 

Watlahd  Island,  S.  end  23  55 
Rum  Key,  Middle  ^,  23  33 
Little  Island,  S.  end  . .  23  49 
Key  Verde  ...  *  22     o 

Yuma  }.  S.  E.  Point  .22  50  40 

—  North end  . . .  23  30  o 
Gunahana  I.  S.  Pt.^.  23  5g  o 
'^—  North  Point      ...  24  37  30 

PtwcPs  Point    24  38     o 

Bgg  Ifland      .* '^5  27     o 

New  Providence,  Naf- 

fau  Town        25     40 

Androsl.  N.  Point    .  25  25     o 

—  South  Point  -  .  •  24  4  o 
Great  Ifaac  I.  N.  Pt.  25  55  o 
Cat  Keys  . .  .  .  25  i24  o 
Hole  in  the  Wall ....  25  58  o> 
Lirtle  Baham  Bank, 

i      N.  W.  Point       ...  27  48     o 

Memory  Rock     -  .  .     .27     4     o 

Orange  Keys,  Mid.       24  3^  30 

Double-headed     Shot 

j      Keys,  W.  Point  .     23   56  20 

'Anguilla,  S   E.  Pt,   .  23  29     o 


Long. 

D.    M. 


71 
71 

71 
71 
71 
71 


3 

10 

26 

24 

31 
51 


8. 

cW 
o 

G 
O 
O 
O 


72  26    o 


7i 
73 

73 
73 
73 

72 
73 
7a 
73 
73 
73 
73 
74 
74 


19 

2 

4 

39 
37 

5S 

49 

47 

6 

8 

30 

3a 
r6 

13 


74  a8 
74  34 

74  56 

75  16 

75     3 

74  45 

1-75  19 


75 
75 
76 

77 

77 

78 

78 
79 
79 
77 

79 
79 

79 

80 

7^7 


39 
47 
34 
H 

37 
22 

7 
20 

18 
35 

15 
6 


12 
12 


o 
o 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 

30 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 

30 

o 

o 
o 
o 

o 
o 


IJIand  of  Jamaica, 


Morant  Pt.  S.  E.  end  17 

j  Port  Royal  ...  .  .  17 
'  Portland  Point      ....   17 

Souch  Negril      1:^ 

Montego  Bay      18 

Galina  Point  .     ...  18 

Fort  Antonio  ...  18 


5; 
4a 
15 
3^ 
3<^ 
H 


ON, 

o 

o 

o 

o 

o 

o 


/ 


76    7.30W 

76  53  o 

77  12  o 

78  3^-  o 
78  7  o 
76  57  o 
76  27  o 


Names  of  Places. 

Morant  Keysj  N,  E. 
Point 

—  S.  W.  Point 
Formigas  Shoal, Mid. 
Portland  Rock     .    . 
Little  Cayman  J.  S. 

Point  ... 

Great  Cayman,E.Pt. 

—  S,W.  Point    ... 


Lat« 

D.    M. 

17  26 
17-22 

18  31 
17  II 


I    Long. 


f9 
'9 


40 
28 


19  27 


Swaa-lslandy  Middle(i7  24 


oN. 

O 
30 

o 

o 
o 
o 

o 


57 

o 


75 
76 

75  45 
77  12 


79 

80 

81 
33 


47 
36 

3 
35 


oW 
o 
o 
o 

o 
o 
o 
o 


JJland  of  Cuha* 


Cape  May/i^ 
Cumberland  Harbour 
Cuba  .... 

Cape  Cruz 
Ifle  of  PineSjS.W.Pt. 
jCapc  Corientes     . . . 
Cape  Antonio 
Honda  Bay 
Havannah  .    . 

Pan  Matanzas      . . 


20  13 

19  53 
t9  57 
rc)  48 

21  19 


21 
21 
22 

23 
^3 


42 

55 

54 

2 

o 


oN. 

io 
o 

30 

o 

15 

o 

10 

20' 
o 


74 
75 
76 

77 

-52 

84 

84 

83 
^2 

81 


O 
12 

4 
38 
54 
23 

6 
17 
35 


oW 

o 

o 

o 

o 

o 

o 

o 

o 

o 


United  StaUs  of  America , 


Cumberland  I.  S.endi  30  44  15N. 


11 

32 
32 

33 
33 
33 


3 

12. 

45 

3 

27 

50 


.  .'V 


T 


Savannah  River,ent. 
Port  Royal,  ent. 
Caftletown  Light 
Cape  Roman 
George  Town    . 
Cape  Fear 
i^rying-pan  Shoal,  oflf 

ditto 
Cape  Lookout 
Shoal  off  ditto 
'Cape  Hatteras 
Shoals  off  ditto 
Cape  Henry 
Cape  Charles 
Chingoteak  Island 
Thirteen  Feet  Bank 

oft' ditto      ..... 
Cajie  James      ..... 
Cape  Miy  .  .  • 

Philadelphia 
Sandy  Hook  Lighth 
New  York 
Montuk  Point    . . . 
Block  Island 
Point  Judith  .    •  .  • 
Newport,RhodcI   . 
Gay  Head 
Sancfy  •  oint  Lighth 

Nantucket  Island 
Southern  Breakers ... 
Cape  Cod  LighthoureJ4.2     <; 
Bofton  Lighthoufe. .  U2  22 
Boflron  Town      .  . .  .I4.2   19  ' 


o 
o 

o 

30 
20 

15 


81  58 

oW 

81  0 

0 

80  44 

0 

80  5 

0 

79  28 

.0 

79  ^5 

0 

78  29 

0 

Marble  Hea^^ 


iC 


tnwa 


n«i 


Tasli  XXVII.     Of  Latitudes  ixd  Lomgitudbs. 


Nimci  of  Placet. 

Salem  

Bikcr't  liltiHJ  Light. . 
Cife     ADne     Irighlh. 

Tbiccher'i  Iiland  .. 
Ncwbercf  PoitLi£hU. . 
PoTirmouthTDwa. . .. 

Itlei  of  Shoili 

Baan  htind  

CipeEliiabeLh 

Fonl^nd  Ughtboiifc  . . 
CuHi'i     Ledge,     Mid. 

Reef 
Seguin  lilini     . . 
Kennebeck       R'tvir, 


I  B.T.t; 


Mou 


tDcfeicRock.. 


NameJ  of  Places. 
1»£dBlenI.  N.E.P. 


Wclldiic 

Notlhdill 

lik,  in  th^  Rive 
Lawience 

Muuiu  Cjmiile 

C,  Si.  Ann 

Magrla'en  River         . 

C.  Roiier 

C.  Gafpe  and  Bay 


Ifl^nd, 


Weft  ei 
Wolves  inaodt  . 
Jlland    of   CanipoEel- 

lo,     ot    Weft      Paf. 

hit,      Paltamaquj- 

dyBjy 


(.  Craix  to  Cape  Caifo 


Eafl  di 

Bear  C»pe 

HilftorouEK  Biy 

Cape  tt,  George 

Cul  of  Canfo,  N. 

Julia  Corp  I. 

Port  Hood 

C.  North  I.  off  C.  Breton 

Port  D.iupliin 


Han 


Bafaii  c 


napjlii  Royal 
yer'slll^nd 
Si.  Mnry's  C»pe 
C.  Forrhu 
Sealin<^9 
C.  Sable 

itRofeway 

s  of  Hope 

r.Jackfon 
ChailolLcBay 
C.  Sambro  Liglilhoiire 
Halifat  Harbour       '.. 

Sandwich  Bay  ! '. 


The  Gulf  of  St.  Lawrence. 

'aul'sTdand      .. .  U?  "   ijN.fSa     oW 


^.^_ 


.  +3  41  I 

.  4i  zs 


6j  ij 
64  «J 
64    o 


46     6  I 

♦5  S'   I 
(.541  1 

♦5  57 


59  38 
59  3» 
59  44 

!9  54 


Gul  of  Canfj,  : 


J^rvfomhUaud, 
icGreiiBank 


D,  South  Puin 
-r,  m  Fjifc  B^ 
,ln  Rocks 


by  of  Bulla 

^I.j;.hn'sH.r 
Cape  St.  Frant 
"     '■  Grarc! 
ily  Bay 


Table  XXVII.  „  Of  Latitvbbs  and  Longitudes. 


I     Names  of  Place8# 

Wadham  lilands 
Gander  Bay 
Fogo  I  (land 
|Twillingate  Iflands 
;Bay  of  Notre  Dame 
Cape  Sr.  John 
'Horfe  Iflands 
jWhiie  Bay 
j  Hooping  Harbour 
Green  llland  • 

Groais  Ifland 
Hare  Bay  • 

St.  Anthony's  Cape 
QuirpoQ  Harbour 
Belleiile      ^ 
Cape  Norman 
Bay  St.  Barbe  . 

Point  Fer®lle 
St.  John's  Ifland 
Ingornachoix  Bay 
Bay  St.  Paul 
Cape  St.  Gregory 
South  Head 
Cape  St.  George  . . 
Cod  Roy  Ifland 
Cape  Ray 
Great  Barrifway 
Burgeo  Iflands 
Runney  Ifland 
Penguin's  Iflands 
Fortune  Bay 
Burnet 
Great  Miquelon 
I  angley  liland  • 

St.  Peter's  Ifland 
CapeChapeau  Rouge 
Bayof  Placentia 
Cape  St.  Mary's        • 
St.  Mary's  Bay 
Cape  Pine       r 


•  •  • 


Front  Quebec 

Quebec 

St.  Paul's  Bay 

Bayof  Rocks 

Laval  Bay  • 

Sft.  Nicholas's  Bay 

Trinity  Bay 

The  Seven  Ifland  Bay 

Grand  Bay,  St.  John's 

Mingan  I. 

Ef^uimaux  I^ands 


Lat. 

•  M.  S, 

49  54  5N. 

49  40  1.6 

50  o  12 
50  3  20 
50  o  o 

56  10  o 
56  21  45 

50  15  15 

50  46  o 
50  47  20 

50  55  5 

51  15  10 

5»  17  30 

51  40  20 

51  55  15 

5>  40  5 
51  15  17 

57  3  o 
50  50  20 
50  38  30 
49  59  50 
49  22  15 

49  7  40 

45  40  45 

47  5*  JO 
47  37  o 
47  37  15 

47  35  o 
47  32  20 

47  24  15 

47  16  10 

47  15  35 

46  55  iS 
46  42  20 
46  36  10 

46  52  o 

47  o  10 

46  52  5 
46  50  15 

46  40  20 


Long. 

D.  M. 

53  30W 

54  15 

53  54 

54  40 

55  35 

38 

51 

25 
18 

35 

45 
I 

44 
39 
30 

2 

53 
II 

^3 
25 
55 

17 
26 

13 
»3 
15 

45 

37 
30 

35 
I 
21 
20 
II  ' 
22 

35 
7 

35 
20 


55 
56 
56 
56 
55 
55 
56 
55 
55 
55 
56 
56 
57 
57 
57 
57 
5^ 
58 

59 
59 
59 

57 
57 
57 
57 
55 
56 
56 
56 
56 
55 
54 
54 
53 
153 


to  Hudfon's  Bay, 


46  55  iiN 

47  30  20 

48  5  IS 

48  55  30 

49  28  41 

49  37  »4 

50  7  16 

50  22     5 

50  16  10 

^9  ^^  30 


69 
69 

6^ 

68 

66 

«5 
64 

|63 


53W 
15 

4^ 

50 

5 

3^ 
SO 

5 

20 

5 


Names  of  Places. 

Mount  Joli  . .  • 

Little  Mecatina  Ifland 

3reat  Mecatina  Point 

Haha  Bay  • . 

Efquimaux  Bay  • 

Grand  Point  , . 

Forteau  Bay  ... 

Red  Cliffs 

Blafk  Bay 

Red  Bay  . . . 

York  Point 

Cape  Charles 

Great  Bay  of  £i(juimaux 

Cape  Harrifon 

St.  Peter's  Harbour 

(nchanted  Cape  • 

Saddle  Iflands 

Eaft  Ifland 

Steel  Point  .  < 

Cardinal's  I. 

Falfe  Black  Head     .  . 

Black  Head 

Button's  Iflands 


Lat. 


O.  M.  8. 

s. 

59  5  oN. 

61 

50  28  15 

59 

50  5i  14 

59 

50  52  20 

59 

5f  28  10 

57 

51  24  0 

57 

51  30  20 

57 

5»  33  40 

56 

51  40  20 

56 

51  44  5 

61 

51  57  10 

55 

54  13  " 

55 

54  20  0 

57 

54  54  15 

56 

56  28  10 

60 

56  40  20 

60 

57  13  30 

60 

57  45  0 

61 

58  7  10 

61 

s%  50 .40 

63 

59  20  20 

69 

59  5®  15 

63 

60  47  50 

65 

Long. 

35W 

3» 

13 

7 

50 

17 
o 

50 

47 

25 

57 
30 

35 
50 
50 

55 

5« 
20 

50 

o 

19 

37 

21 


Hudfon's  Bay, 


Button's  Iflands  .  .^ 

Lowe's  Savage  Ifland    . 
Terra  Nieva  • . . 

Saddle  i'ack  Ifland 
Great  Bear  Island  . . .  • 
Ice  Cove  . . . . 

Baker's  Dozen 
Great  Savage  Island. . . 
North  Bluff  .... 

God's  Mercies 

Salifbury  Island     

Nottingham^  £.  end  . . 
Cape  Charlesy  £.  end  . . 
—  Wcfl:  end  . . . . 

Cape^Walfingham  •  • . . 
Cape  Diggs  . . .  • 

Mansfield,  N.  end  . .  • 
' —  South  end  . . . . 

Sleeper's  Island      . . .  . 

jGreat  ditto    '      

Cape  Pembroke  . . . . 
Large  Swan's  Neft  . . . . 
Cape  Southampton . . . . 

Churchill  River    

C  barton  Island 

Port  Nelfon's  Shoals  . . 

.llfay  ^iyef  


60 

61 
6z 
6z 

54 
62 

57 
62 
62 
62 
63 

63 

62 

62 
62 
62 
62 
61 
60 

58 
62 

62 

62 
58 
52 
57 
S7 


47  5N. 

65  21W 

48  20 

66  25 

4  30 

68  5 

10  10 

68  15 

4  20 

80  I 

0  0 

69  5 

0  5 

25  25 

70  5 

26  15 

71  15 

28  0 

70  53 

30  45 

76  55 

35  30 

76  50 

50  22 

74  20 

40  5 

76  '5 

40  10 

78  5 

45  20 

78  53 

40  15 

78  5 

35  ao 

81  35 

10  40 

8r  35 

35  25 

81  35 

57  15 

82  15 

20  6 

83  35 

10  0 

86  15 

47  10 

94  i^ 

3  10 

79  ic) 

35  15 

9*  35 

10  20 

93  5 

l^riTT 


$Dz 


TK^v>i.-KKSiN»., 


Table  XXVIH, 


A  GENERAL  TIDE  TABLE, 

Shewing  the  Times  of  High  Water  at  the  Full  and  Change  of 
the  Moon,  at  the  principal  Places  on  the  Coafts  of  Europe 
and  America. 


N.B.  r.  denotes  the  vertical  rife  of  fprin^  tides,  and//,  feet. 


Aaron  Ifland,  France;  r.  45/'. 

Abbeville,  France         ••  •• 

Abb*8  Head,  (St.)  (offings)  Scot- 
land        •  •  .  •  f  • 

Aberdeen,  Scotland         • .        •  • 

Aberdovy,  Wales  ;  r.  18/f.     • . 

Abrevra^k,  France  • 

Achili  Head,  Ireland 

Adventure  Bay,  North  Holland 

Apes  Lightlioufe,  (St.)  Sciliy 

Aix,  France 

Alban's  Head,  (St.)  England   .  • 

Aldborough  Bay^  England  j  r, 
10  ft.         ..  ..  •• 

Alderney  Ifland,  Britilh  Channel ; 

''.  25  //,  .  •  •  •  •  . 

Alemouth,  Scotland         .        •  • 
Alloa,  :cotIand  • 

Altona,  Germany  . .  • . 

Amazon's  River,  America        • . 
Ambleceufe,  France  • . 

Ameland  1.  German  Ocean 
Amelia  Harbour,  Ameiica 
Almwcb  Port,  Anglefca  j  r.  24^?, 
Amilerdam,  Holland  \   r,  7  ft, 
Angra  Bay,  Terceira,    A  cores  ; 

''•  y  ft»         .  .  •  •  • 

Anholt  ifland,  Denmark 
Ann  Cape,  America  j  r.  Tay>, 
Annamoeka,  PaciAc  Ocean     • 
Anticoiti,Weft  end 
Antwerp,  Brabant         . .  » . 

Arbroath,  Scotland  •  . . 

Archangel,  Rufiia  . .  . . 

Archangel  River    (entrance  of) 

White  Sea 
Arklow,  Ireland  • .  • . 

Arran  Ifle,  Scotland  ;  r.  9/r. 
Arundel,  ingland  ;  r.  16//, 
Avranches,  France 
Ayre  Point,  1  fle  of  Man 
Babelmandel  (Straits  cf J  Red  Sea 
Falafore  Road,  India  j    r.  I2y>. 
liallinflcellik's  Bay,  Ireland 
Bailey  Caille,  Ireland 
Baltimore,  Ireland  .• 

Bantry  Bay,  Ireland 
Bardfey  Ifle,  Wales 
Barfleur,  (Cape)  France 
Barmouth,  Wales;  r.  14//. 


H.  M. 

6  30 
10  30 

4  30 
li  45 

•7  30 

4  30 


6 

4 
3 
3 
7 


o 
36 

45 
o 

30 


10  45 

6    o 

2  IS 

2  30 
6  o 
6    o 

11  o 

10  30 

9     o 

10  30 

3  o 

11  45 

12  O 

II    30 

6     o 


3 
6 
I 
6 


30 
o 

45 
o 


II 

I 


6  30 
8  15 

15 
20 

o 


10  30 
12     o 

10  30 

3  ^5 


5 
3 
3 
8 

7 
7 


45 
45 
45 
15 
30 
45 


H.  M. 


•  • 


5  SO 

3  45 

10  30 

8  IS 

4  45 

3  30 

9  45 

11  o 

12  O 

10  IS 

11  o 

10  30 

3     o 


I  30 


^\ 


Barnfiaple   Bar,   England  ;    u 

26  //•        . .  •  •  . 

Has  (Ifles  oQ  Britifli  Channel 

r.  27  //.  .  . 

Baudfey  ClilF,  England 

Bayeux,  France 

Bayonnc,  Spain  .         • 

Bayonne,  France 

Beachy,  on  the  Shore,   £ng 

land;  r.'zoft,         .•         • 
Beachy  Head,  (offing)  England 
Bear  Island,  Hudfon's  Bay 
Beaumaris,  Wales ;  r.  i^ft, 
Bce»$  Head,  (St.)  England 
BelfaQ,  Ireland 

Belle  Isle,  Bay  of  Bifcay  ^     - 

Bembridf>e  Point,  Isle  of  Wight  1 1  40 
Bergen  (N.)  and  thence  to  the 

Stadtland,  Norway 
Bermudas  I.  Atlantic  Ocean 

''.  5//.  ... 

Berwick,  England  ;  r.  it  ft,  . 
Bic  Island,  Canada 
Biddeford,  England  • 

Bil boa,  Spain  ;  r.  15//. 
Bifcay,  Coaft  of,  Spain 
Blakeney,  England;  r.  i6/>. 
Blanco  Cape,  Africa 
Block  Island,  America;  r.  ^ft. 
Blyihe,  England  ;  r.  i^fi. 
Bo)Zgy>  or  Bog  Pointy  tievony 

England  • 

Bojador,  (Cape)  Africa  .  • 

Bolt  Head,  England  ;  r,  aoy>. 
Bombay,  India 
Borkum  Isle,  German  Ocean 
BoOon,  England 
Bofton,  (Lighthoufe)  America; 

r.  lift. 
Botany  Bay,  N .  Holland 
Botany  Island,  N.  Caledonia 
Boulogne,  France  .     '    .  . 

Bourdeaux     Road,    (entrance) 

and  thence  to  Ufhant,  France 
Bray  Head,  Ireland 
Bree  Bank,  Flanders 
Bremen,  Germany 
Breft  Harbour,  France 
Bride's  Bay,  (St.)  Wales        .  . 
Bridgewater,  England;  r.  22//.  6  45 


7 

2 
2 
6 

3 
3 
7 


c 

»5 

o 

o 

>5 

45 
30 


9  45 

7  37 
a  45 


5 
la 

5 


20 
o 

55 


II   IS 

10  30 

7  15 

11  30 

8  o 
IP  30 
10  45 

3  45 
3  30 

3  30 
6    o 

3  45 
6     € 


^ 
*" 


Tablb  XXVIII.  High  Water. 


'Pe^ 


H.  M. 
Bridlington  or  Burlington,  Eng- 
land; r.  13/if.           -.            -  4 
Brighthelmftonc,  England ;    r. 

16//.            -             -            -  10 

Brill,  Holland ;  r.  20ft,           -  1 

Briftol,  England            -          -  6 

Buchan  Nels,  Scotland             -  la 

Burry  Ifland,  Wales;  r.  24//.  6 
Buftard   Bay,    New   Holland ; 

r.^ft.            -            -          -  8 

Button's  Ifles,  Hudfon's  Bay  6 

Cadiz,  Spain                 -             -  4 

Caernarvon  Bv, Wales;  r,  2%fL  9 

Calais,  France;  r.  18//.            -  11 

Calcutta,  India  '          -            -  3 

Caldey  Ifle,  Wales ;  r,  34//.      •:  6 

Calfof  Man,  IrifhSea              -  10 

Callad,  Port  of  Peru                  -  6 

Caniperdown,  Holland             -  4 

Canlria  Ifland,  Atlantic  Ocean  3 

Cancalc,  France            -            -  7 

Canfo  Cape,  America               -  8 
Oantirc,   (Mull  of,)  Scotland; 

r.s/L                -           -        -  9 

Cape  Ann,  America;  r.  17,  ft,  -  11 

—  Charles,  America             -  7 
-T^ —  Churchill,  Hudfon's  Bay,  7 

—  Clear,  Ireland                  -  3 
Cod)  America;  r.  6iJi,  ii 

— —  Cornwall,     England  ; 

r.  22ft                 -  4 

— —  Corunna,   Spain               -  3 

— —  Doncga,  White  Sea;  r.  6/?.  6 

-^ —  Fear  Bar,  America           -  7 

Finifterre,  Spain              -  3 

■"       Griznefs,  France             -  11 

— —  La  Hogue,  France           -  la 

—  Henlopen,      America  ; 

r.sft^  -  -  -     8 

—^  Henry,  America ;   r, /^ft.    7 

— —St.   Mary,  Nova  Scotia; 

f.'ij^ft.  -  -90 

—  May,  Delaware,  B.  Ame- 
rica, -  -'  80 
■  '■  Ortegal,  Spain        -        -30 

—  Sable,  Nova  Scotia;  r.  9//.  8  o 
Cappel,  (Weft,)  Holland  -  la  3c 
Cardiff,  Waks  -  -60 
Cardigan  Bar,  Wales  ;  r,  20  ft.  7  o 
Carlingford,  Ireland;  r.  14//.  9  o 
Carliflc,  England  -  iz  o 
Carmarthen  Bar,  Wales  ;r.  24//.  630 
Carrickfergus    Bay,      Ireland ;' 

r.  8//.               -                      -  10  30 

Calkets,  Brit.  Channel ;  r.  2% ft,  8  O 
Catherine's  Point,  (St.)  Ifle  of 

Wight                  -                  -  8  30 

Catnefs  or  Catfnofe,  White  Sea,  5  15 

Charleftown,  America ;  r.  6//.  7     o 

Chatham,  England                   •»  I     o 

Chepftow,  England                  -  7  30 

Cherbourg,  France;  r.   10  j4.  7  30 


30 

6 

50 

45 

o 

o 
50 


30 
5 
o 

30 

30 

30 
6 

3^ 

30 

o 

30 
o 

30 

o 

30 

a5 
o 

o 

10 

oj 

C5 

o 

54 

o 


lO 

0 

3 

30 

4 

16 

10 

30 

2 

A5 

4  30 

X 

3^ 

10 

0 

3  o 

4  15 


o 
10 
o 
o 
o 
o 


I 


H.  M. 
Chcfter  Bar,  England  ;  r.  26//.  10  30 
Chiloe  Ifland,  South  America  12  ^o 
Chittagong  Bar,   India  -10 

Chriflmas  Sound,  South  America.  2  30 
Chriflmas  Harbour,  Kergulen*s         ^ 

Land  -  -         •»- 

Coafl:,  (Capc'i  Africa 
Condorc,   i^Pulo)    China  Sea ; 

r.  7//. 
Copeland  Ifland,  Ireland 
Coquet  Ifland,  England  ;  r.  15//. 
Cork  Harbour,  (cutr.)  Ireland ; 

r.  18//. 
Cornvvallis  Port,  P.  of  Wale&*8 

Ifland;  r.  10 ft, 
Cornwallis  Port,  Andaman  I. 
Cowes,  Ifle  of  Wight;   r.  1$  ft,  11  15 
Cracatoa.  (I.)  Straits  of  Sunda; 

r.  3//.  -  -.70 

Cromarty,  Scotland;  r.  14  //.  11  45 
Cromer,  England  ;  r.  16  ft,  6  45 
Crookhaven,  Ireland 
Crofs  Ifland,  White  Sea 
Cumbry  Lighthoufc,  Scotland 
Curreufe  Ifland,  Almerantes 
Dartmouth,  England,  r.  18  //. 
David's  Head,  (.St.)  Wales  - 
Deal,  England  ;  r.  15//. 
DelawTire  River,  (cnt,)  Amor 
Denbigh,  Wales 
Dieppe,  France  ;  r.  iZft, 
Dingle  Bay,  Ireland 
Donegal,  Ireland 
Dorfes,  Ireland 
Dort,  Holland 

Dover  Road,  England;  r.  X/^ft.  n  6 
Douglas,  I.  of  Man;  r.  21ft.  10  30 
Downs,  England;  r.  ij  ft.  Ji  o 
Drogheda,  Ireland  ^        -  10  43 

Dronthiem,  and  along  the  Coafl: 

of  Finmark  to  the  N.  Cape 
Dublin,  Ireland  ;  r,  12  ft, 
Dunbar,  Scotland 
Duncanfley  Head,  Scotland 
Dundalk  Bay,  Ireland 
Dudgeon  Light,  North  Sea 
Dundee,  Scotland 
Dungarvon,  Ireland 
Dungenefs,  England;  r.  24  ft,  10  ^i 
Dunkirk,    Flanders;    r.   18  //.  n  15 
Dunnofe  I.  of  Wight  '    ^  SS 

Durfey  Ifland  -  "    3  30 

Duflccy  Bay,  N.  Zealand  •  10  57 

Dyfart,  Scotland  -  •     2  15 

Eaoowe,  Pacific  Ocean  -    7 

Eagle  ifland,  Afia  -         -    i 

Eaftcr  Ifland,  Chili  -     a    o 

Eddyflone,    Britlfll    Ci^annel ; 

r.  18//.  -  -    S  S<> 

Egmont,  Holland  -    4  30 

Elbe,    (red    Buoy,)     German 

Ocean  •  -  la    o 


II 

5 
6 

6 

II 

9 

a  15 
10  30 

3  30 
6  30 

3    o 
3    o 


a  15 

9  45 

1  30 

10  30 

10  45 

7  30 

2  30 

4  30 


o 
30 


Sii 


^ 


Table  XXVIII.   High  Water: 


H.  M. 

Elizabeth  Ifland,  America  ^    o 

Embdcn,  Germany  -  i»    o 

Endeavor  River,  N.  Holland  i  30 

Before  the  Eaftern  and  Weftem 

Ems,  German  Ocean  -90 

EtaplcB,  France  -     3  ^5 

Ezmonth  Bar,  England,  r.  14J!?.  6  aj 
Eyden  River,  German  Ocean,  iz  o 
Exuma  Bar,  Bahamas  -     6  35 

Eyemouth  Harbour,  Scotland,  a  15 
Fair  Ifle,  North  Sea  -40 

Falkland  Ifland,  America  -50 
Falmouth,  England;  r.  i 8 yjf.  5  45 
Falfe  Say,  Cape  of  G^ood  Hope  %  o 
Fajral  Road,  A9ores;  r.  4iJt,  2  ao 
Fearn  Tfland  Light.  North  Sea  3  30 
Ferolle  Point  -  -  11  15 

Fifenefs,  Scotland  -    4  30 

Finifterre   (Cape)  to  Cape   St. 

Vincent  -  -     *  30 

Finmark  (Coaft  of)  in  general,  a  15 
Flamboroogh  Head  and  Filey,  4  30 
Flats  (Kentifh),  England  -  la     o 

Flatholm  Ifland,  Briitol  Channel  6  40 
Flemifh  Banks,  North  Sea  -  3  o 
Florida  Keys,  America  -     8  50 

Fluihing,  Holland  -10 

Fly  (or  Vlic)  Gateway,     Hol- 
land -  -    6  45 
Fly,  or  Vlie,  Road,  Holland  -     7  30 


H. 
8 

9 

8 


1% 

9 
II 

3 

5 

II 


o 
o 

OJ 

o 

30 

o 


-  10  30 


I 


Folkftone,  England;  r.  20 Ji,    -  10  51 

Fort  George,  Scotland 

Fort  St.  Jojm,  Newfoundland 

Fortcau  Bay,  America 

Foul  lile,  near  Shetland 

Fowey,  England;  r.  16  ft. 

Frith  of  Tain,  Scotland 

Funchall,  Madeira ;  r.  y  fl. 

Gallopper  and  Gabbard,  Thames 

Mouth  ;7m6//.  -  iz  45 

Galway  Bay,  Ireland  -     4  30 

Galloway,  (Mull  of,)  Scotland     ii  15 
Gambia,  (River,  ent)  Africa 
Gafpe  Bay,  America 
Gay  Head,  America;  r.  y  ft. 
George's  River,  America ; 

r.  9//. 
George  Town  Bar,  America 
Gibraltar,  Spain 
Glafgow  Port,_Scotland 
Goa,  India 

Goodwin  Sands,  Back  of  the. 
Gore,  near  Margate,  England,  la     o 
Gorce  Gatway,  German  Ocean,     i  30 
Grangemouth,  England  -     a  30 

Granville,  France  -     7  30 

Gravelines,  France;  r.  18//.  -  n  45 
Gravefend,  England;  r.  16  ft  1  30 
Grefholm,  near  Milford  IJaven,  7  30 
Guayaquil  (Port)  South  America  6  30 
Guernfcy,     Britifh     Channel ; 

r.  30//.  -  -60 

Gulf  of  Corry  vrechan,  Lewises ; 

r.  ii/r.  -  -    i^  ?><^ 


10 

15 

I 

30 

7  37 

10 

45 

6 

40 

la 

0 

II 

30 

4  30 

I 

30 

M. 

30 
o 

15 

45 

30 

o 

o 

o 

45 

30 

30 
o 

36 

30 

'5 

0 

15 

0 

45 
30 
54 


Gut  of  Canfoy  America 
Haerlem,  Holland 
Hague,  Holland        •    - 
Hogue,    (Cape    La,)   France ; 

r.  16  ft.  -  -     8 

Halifax,  Nova  Scotia ;  r.  8  ft,  7 
Hamburgh.  Germany  -     6 

Hampton  Quay,  England  '  -  1% 
Hanford  Water,  England  ; 

r.  i6ft,  -  -  la 

Hartland  Point,  England  -     6 

Hartlepool,  England  -         3 

Harwich,  England  ;  r^  14//.  11 
Hafborough,  England  •  -  7 
Ha(borough  Sand,  North  Sea  -  8 
Hailings,  England  -  xo 

Havre  de   Grace,    France ; 

r.  22  ft,  -  -  10 

Helena, (St.)  Atlantic  Ocean  a 

Helena,  (Cape  St.)  America  4 

Helford,  England  \r.iSfl.  5 

Heilegolgnd,  German  Ocean,  la 
Helen's  (St.)  England;  r.  16//,  11 
Helvoetfluys,  Holland  -     i 

Henlopen,  (Cape)  America  8 

Henriette  Marie,  (Cape,)  Hud- 

fon*s  Bay  -  -  I  a. 

Holms,  (Flat  and  Steep,)  Briftol 

Channel ;  r.  36//.  -     6 

Holy  Head  Bay,  Wales;  r.  24/?.  10. 
Holy  Ifland  Harbour,  Scotland; 

r.  15//.  -  -     a. 

Honfleur,   France  -         -     9 

Hook  of  Holland  -     3 

Hcoringottah  River,  Eafb-Indies  la. 
Horn,    (Before   the,)    German 

Ocean  -  -  la 

Horfe  Race,  America  \r.  $  fl.  10 
Hofley  Bay,  England,  r.  11//.  11 
Hull,  England ;  r.  18//.  -     6 

Number  (Entr.)  England  -     5 

Hung  Road,  England  ;  r,  46  ft,  6 
Hurft  Caflle,  England  -     9 

Ice  Cove,  Hudfon's  Bay  -  10 

Ila,  (E.    fide  and  Sound   of;) 

/-.  5/'-                -                     -  3 

Ilfordcombe,  England               .  6 

Ingella,  India               -               -  11 

Invcrkeithing,  Scotland             -  a 

Ipfwich,  England  -  la 
Ireland,  N.    W.-    Coaft,     from 

Milen  Head  to  Balliconnel; 

r.  12  ft. 

——— ,  W.  Coafl  in  general,  3    o 
,  Havens   on    the     S. 

Coafl                 -                       -  5 

Ifle  of  Man,  South  fide              -  10 

Ives,  (St.)  England  ;  r.  24fi.     -  5 

Tackfon  (Port)  New  Holland  8 

Jago  (Ifle)  Africa             •         -  7 

Janeiro,  (Rio)  Brazil                 -  4 

John*s,  (St.)  Newfoundland     »  6 

Jean-deLuz,  (St.)  France      .  -  6 

i^^erfey  Ifland ;  r.  2Sfi,              -  6 


40 
o 

30 
o 

0 

0 

01 

30! 
o' 
o 

15 
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Table  XXVIII.   High  Water. 


i 


9  30 
12  45 
II  15 

4  30 

a  20 
I  30 


H.  M. 

Juan,  (Cape  St.)  America  -40 
Julian,  (Port  St.)  Patagonia  -  4  4J 
Jutland,  (along  the  Coaft  of,)  la  o 
Karakahoo  Bay,  Sandwich  !•  3  45 
Kedgerea,  India        -  -  11  30 

Kenmare  River,  Ireland  -     3  45 

Kennebeck,  America;  r.^ft,  10  45 
Kentifli  Knock,  off  the  Thames,  n  30 
Kilduyn,  Lapland  -     7  3© 

Killybegs,  Ireland  -    6  45 

Kingroad,  near  Briftol;  r.  J^%Jl.     6  48 
xKing's     Channel     or     Swin ; 

.  r.  16//.  -  -  la     o 

Kinghom,  Scotland  -     2  30 

Kinfele,  Ireland  -  -     5  15 

Kinnaird's  Head,  Scotland  -  I2  o 
Kirkaldy,  Scotland  -     2  15 

Kirkcudbright,  Scotland  -  11  15 

Kirkduyn,    Holland,    near  the 

Texel;  r.  i%ft.         -  -     7  3© 

Komaroo,  (Cape)  N.  Zealand  -  '9  30 
Labradore  Harbour,  (Straits  of 

Belleiile)  -  •  -  11  30 

Lambanefs,    N.   end  of  Shet- 
land; r.  5//. 
Lancedora,  Canaries 
Lancafter,  England 
Land's  End  of  England 
Leith    Pier,  Scotland;  r.  15//. 
Lerwick  in  Shetland 
Lewis  and  Harris,  (along  the 

Shores  of,)  Scotland;  r.  11//.     6    o 
Lewifes  (Butt  of  the)  -    6  45 

Lieh  -  -  12    o 

Limekilns,  on  the  Frith  of  Forth  3  30 
Limerick,  Ireland  ;  r.  16  ft,  -  6  30 
Lifbon,  Portugal  -     2  15 

liiverpool,  (entr.  of  the  Har- 
bour;)  r.idjL  -  10  30 
Lizard  Point,  on  fhore,  England,  5  o 
Lochdon  -  -  4  30 
Lochlairne,  Scotland  "  9  45 
Loch  Swilly,  Ireland  "  7  30 
Lochlhill,  Holland  -60 
I-ioire  River,  entr.  France  -30 
London  ;  r,  19//.  -  2  46 
Londonderry,  Ireland  -60 
Long  Ifland,  America  -30 
Long  Sand  Head,  Riv.  Thames,  ii  30 
Longihips,  England  -  4  30 
Loop  Head,  Ireland  >«  4  30 
Louilburg,  America  -  -  7  15 
Loiyefloff,  on  fhore,  England ; 

r.  'jfL  "  -90 

LoweftoffRoad  -  -     9  lo 

Lowcftoff  and  Orfordnefa  (offing 

between)  -  '  -  11  15 

Lundy  Ifland,  Briflol  Chaoiel ; 

r.  30/f.  -  -     5  45 

Lynn  Regis,  England  -     7    5 

Lymingcon,  England  -  11  15 

Lynn  Deeps,  England ;  r.  20//.  6  o 
Machias,  America  ;  r.  12//.  -  Ii  o 
Madeira  Ifland,  r.  y  ft.  -  12    4 


H. 

2 


M. 

30 


Madrc  de  Dios,  Pacific  Ocean  - 
Maes    and    Maifland    Sluice, 

Holland  »  •30 

Magnus's  Sound,  (St.)  Orkney; 

r.  8//.  -  -     8  15 

Malacca  Road,  India  •  10  30 

Maloes,  (SL)  France  ;  r.  4Sft-  6  30 
Marble  Head,  America;  r,i%ft.  ii  30 
Margate  Roads,  Engl.  r.  id  ft.  11  45 
Martha's  Vineyard,  America  9  o 
Martinique  Ifland,  Weft  Indies  7  30 
Mary's,  (St.)  Scilly  -     4  40 

Mauritius,  (Ifles)  -  -  is  30 

May,  (Cape)  America  -     8  45 

May  Ifle,  Scotland  -     i  30 

Merqui,  India ;  r.  l^ft.  -  12     o 

Miquelon,Newfoundland;  r,  yfL  9  o 
Milford  Haven;  r.  36//.  -60 

Minehead,  England;  r,  36//.  -60 
Mizen  Head,   Ireland  -30 

Monaftry  Ifland,  White    Sea; 

r.dft^  -  -     7  30 

Montrofe,  Scotland  -     i  30 

Monterry,  Pacific  Ocean  ^    T  ^^ 

Morlaix,  France;  r,  %oft  -60 

Morocco,  (along  the  Coaft  of,)  2  15 
Mount  Defert,  Maflachufetts ; 

r.  12^?.  -  -no 

Mount's  Bay,  England ;  r.  1 9  y? .  4  30 
Nangafachi,  Pacific  Ocean  -60 
Nantucket     Shoals,    America; 

r,  sif^'  -  -         -  10 

Nantucket,  America ;  r,  6  ft.  12 
Nantz,  France  -  -    4 

Nantz  (before  the  River  of)  -  3 
Naffau,  New  Providence  -  7 
Natal  River,  Africa ;  r.  izft.  -  10 
Naze,  Norway  -  -11 

Naze  of  Eflex,  England  -  11 

Needles  I.  of  Wight ;  r,  9  y?.  -  8 
Nevyri  Bay,  Wales ;  r,  20//.  -  8 
Newcaflle-upon-Tyne  -    4 

New  Bedford,  America  ;  r.  5//.  7 
Newburgh,  Scotland    "  -  12 

Newburyport,America;r.  10//.  n 
Newhaven,  England;  r,  20//.  10 
Newhaven,  America;  r.  8  //.  11 
New  London,  America ;  r.  5  //.  8 
Newenham,  (Cape)  Pac.  Ocean  12 
Newport,  Flanders  -  12 

Newport,  Wales  ;r,  24  y?.  -  6 
Newry,  Ireland  -  -  12 

New  York,  America  \  r,  $  ft.    8 
New  Zealand,  (Bays,&c.)  Paci- 
fic Ocean;  r.y^ft.        -      -     8 
Nicholas  (before  St.)  -     6 

Noddy  Harbour,  Newfoundland  5 
Nootka  Sound,  America ;  r.  9  /; .  12 
Nore^  R.  Thames;  r.  14//.  -  iz 
Norfolk  Sound,  North  Holland  i 
Normandy  and  Picardy  (Coafl- 

of)  -  -  ,10 

North  Berwick,  Scotland         >     i 


30 

oj 
o 

30^ 
o 

15 

20 

56 

45 
o 

.17 

30 

15 
16 

o 

54 
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Table  XXVII.    Of  Latitudes  ahb  Lohoitvdei. 


I  NitnciefFlxM. 

wicb        ^  Fran 


PartR<raUtioa      • 

Nik  Calrdsma. 
BilltabM  liland  .. 

Pud^Du*  Obr.  .. 
C,ptCnln«  .. 
C.  Curonntion  .... 
(iuern      Ch«lott=' 

Fonbnd 
Ulc  of  Pinei 
Boiany  J.  »neb.  off. 
Norfbik  M      ■ 


a™ 


«/«ii<;. 


Three  Kirgi  , 
Capr  Miiia 
North  Cape 


Ejft  Cape 
ountEdgec 


int  Edgccumb  . , 
le  Hrad      

Shambles 
Hand 
JE  KldiMppeii , . , 

CapeTurnaK-in..., 

C.  Stephens  (!,  oftT 

Bankj's  Isiind    .... 

Cape  Saundcii   . . . . 

SouihCipe 

Knight's Jiland    .., 

'JoUaAa'titii^A  . . . 

WeftCipe 

DuiU,  Ba7 

•Cape  Firewcll    . . . . 

{t.Chirlotle'i  Ent. 

-Sound 


Fruvdiy  IJin.' 
.ofYorC-.-J,    . 


Lit. 

Lit 

rS 

i63  zo  3 

>7  53 

,68  43  = 

10 

n 

30 
30 

.69  :e 

169  46  c 

169  z,  c 
169  4)  G 

'9   3» 

'4 

169  43  a 

10  7 

" 

17^.  4  Q 
J64  11  d 

11  J 
11  IS 

" 

.67  .2  4 

,iil 

40 

T67  I'.  4 

»9  1 

45 

14  l» 

0 

171  II  0 

H  S'' 

171  4!  1 

14  17 

■73  S  1 

14  S' 

173  ID  1 

3S  10 

'75  J3  ' 

37  3» 

37  41 

'!9    0    • 

37  J9 

'4 

'79  '3  0 

'75  IS  ■ 

19  "7 

177  59  ! 

39  JO 

17S  =0  4 

39  =f 

39  43 

177  36  1 

(O  14 

'77  5  1 

40  37 

'74  S4  ' 

*3  31 

173  30  1 

45  44 

167  4S  0 

i7   19 

40  11 

167  II  0 

*S  S4 

166  43  a 

45  47  3° 

,0  3j 

4'  0 

41  6 

0 

174  iB  3 

*;  34 

■> 

.;. ;  c 

43  41 

0 

177  "i  c 

43  49 

'76  31  C 

t3  4S 

° 

.-6sa   C 

n  la 

178  30  t 

IS  53 

IS  L-^ 

'^ 

("  "  ° 

Table  XXVlIL  High  WAXfeB, 


•*Jk 


2 
0 
9 
9 

11 
9 
0 

10 
8 

3 
12 
0 
8 
5 

-  3 
*  3 

-  9 

T. 


45 
0 
O 

36 

15 
50 

0 
SO 

0 

O 
O 
30 
15 
55 
SO 
O 
45 


4 

45 

6 

0 

6 

45 

5 

15 

5 

50 

12 

0 

10 

30 

10 

30 

11 

6 

H.  M. 
Seal  Ifles,  Bay  of  Fundy ;  r.  12^^.  8  45 
Seaton  Sluice,  Northumberland ; 

r.  loyi.  -         - 

Seine,  (within  the)  France 
Sclburgh,  (before) 
Selfey  Bill,  England  ;  r.  iG/t.- 
Selfey    Harbour^    England ;   r. 

l5Jh. 
Seven  Clif&,  England 
Seven  Iflands,^  Lapland;  r.'  IS  ft, 
Shetland,  S.  end  ;  r*  6Jfl, 
Shiant  Ifles,  Scotland ;  r.  10^^. 
Shields,  (N.  and  S.)  England ; 

r.  14^?.         ... 
Shipwalh,  King's  Giannel 
Shorcham,  England ;  r.  I6ft, 
Sierra  Leone,  Guinea     - 
Simon's  Bay,  Cape  of  Good  Hope 
Simon's  Bay,  Africa;  r.  Qft,    - 
Shellocks,  Wefl  of  Ireland 
Skerries,  near  Holyhead 
Skerries,  North  of  Ireland; 

llA 
Skylfland,  Scotland 
Sligo,  Ireland 
Slyne-head,  Ireland        -* 
Smalls,  Wales 
Smith's  Knowl,  North  S^ 
Solcbay,  England ;  r,7ft, 
Somme  River,  France 
South  Foreland,  England  -  -       i 

Southampton,  England ;  r,  IS  ft.  1 1  45 
Shannon  River,  (i?nt.)  Ireland; 

r.  V2ft,  -  -  -    4  30 

Shecmels,  England;  r.  15 yi        12    o 
Sheepfcut,  America  ;  r.  9  ft.         10  45 
South  would,  England        -      -     9     0 
Spain,  North  Coaft  of        -        -    3 
Spithead,  near  Portfmouth        -    9 
Spurn  Point,  England  ;  r.  20^1.    b 
Stadtland,  Norway 
Stan  way 

Staples,  Scotland ;  r.  15^7. 
Start-Point,  England ;  r.  2o/f. 
Stockton,  England 
Stonehaven,  Scotland 
Stromncfs,  Orkney 
Sunderiand.  England;  r.  12y?. 
Sunborough  Head,  Shetland 
Sunbury,  America 
Surat,  India 

Swanfea,  Wales  ;  r.  30  ft. 
Sweemofe,  Lapland  ;  r.  16  ft. 
Swin.     See  King's  Channch 
Sychelles  Jfland,  India 
Tanna,  (Nevjr  Hebrides)  Pacific 

Ocean  - , 

Tarbetncf§,  Scotland  -  * 
Tarpaulin  Cove,  Maflachufetts ; 
•  r.  5  ft. 

Tavy  Ifland,  India  ;  r.  16  ft;  - 
Tay*bar,  Scotland         * 


H. 

M. 

3 

ao 

6 

0 

1 

so 

7 

45 

.  2 

15 

^  3 

0 

12 

6 
2 
5 
4 
1 
10 
3 
4 
9 

4 

6 

12 


0 
SO 
15 

0 
45 
30 
55 
30 

0 
30 

0 

0 
30 
20 

O 

0 


-  5  30 


3 

11 

9 
9 
2 


0 

30 


521 

0! 
0 


Tees,  (River's  Mouth)  r.  I4y>. 
Telling  Cape,  Ireland 
Tcrvere,  or  Compveer,  Holland 
Tcxel-r»  ad,  r.eft. 
Three  Iflands,  Lapland ;  r.  I7ft' 
Tirimoutl^-bar,  England ;  r.  1 3  ft. 
Tolega  Bay,  New  Zealand,  Pacific 

Ocean  -  -  -    0     6 

Tongataboo,  Pacific  Ocean'  6  50 

Topfham,  England  'y  r.  loft.        7     5 
Torbay,  (Berry-head)  England ; 

r.  2oyi.  -        -  '60 

Trincomale,  Ceylon  Ifland ;  r.  Qft.  6    0 
Townflicnd,M2dHachufett8;r.9^.  10*45 
Tudwal's  Koad,  (St.)  Wales  ;  r. 
aoft.  -  -  - 

TuflcarRock,  Ireland 

Typa  Road,  China,  r.  6  ft, 

Ulitea,  Pacific  Ocean  ■ 

Ufe  and  Villain  River,  France  - 

Ufliant,  (within)  Fr.  r.  iioft.    - 

Vallery  en  Cau,  (St.)  France  ;  r. 
18^ 

Vannes,  France 

Venice,  Italy .  - 

Verde,  (Cape)  Atlantic 

Vincent  Cape,  (St.) 

Virgin,  (Cape)  Patagonia 

Vlie  Paflage,  Holland 

Wales,  (Sea  of)  and  Severn 

Wardhoufe,  or  Wardhuys 

Wallet,  near  the  Swin 

Waterford,  Ireland ;  r.  13^^.     - 

Weems,  Scotland 

Weefer,  iirfl  Buoy 

Weillings,  Flanders 

Wells,  Norfolk 

Wexford  Harbour,  Ireland 

Weymouth,  England  ;r.7ft, 

Whitby,  England;  t.isft. 

Whitehaven,  England        -       * 

Wick,  Scotland  -  * 

Wicklow,  Ireland        - 

Wight,  (Ifle  of)  Weft  end.  Sec  Needles. 

Wilmington,  America 

Winchclfca,  England-  ^     - 

Wintertoh,  England  ;  r.  10  ft. 

Wilbeach,  England 

Woodbridge-bar,   England;    r. 
I4yi.  *  -        - 

Woolwich,  on  theThamts;  r. 
IB  ft. 

Wrath,  (Cap^  Scotland 

Yarmouth  Roads,  England  ;   r. 
sft.  -  -  - 

Yarmouth  Sands,  (back  of) 

Yarmouth,   lile  of   Wight;   t. 
lift. 

Youghall  to  l>undedy.Hitad,  Ire- 
land; T.wft, 

Zuder  Zee,  Holland 

ZuricZee,  Holland 
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0 

7 
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13 
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45 

11 

15 

9 

15 
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0 

12 

45 

8 

15 

7 

30 
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30 
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FINIS. 
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Pnntedby  J.  Crowd£R,  Warwick- Squaie. 


J^ 


^>\y 


Dep.  B6j 


1.96151 
10  h.  jor 
Oflober 


779 

870.9 

6°  59' 

637  7.9»SE6 

1 
096(9 

J"  15' 

11. S 


13  40  7 
5848 

13  40  r 

15  45 

7    30"  is" 

,     .3  30 
9'56g[ 


'  3"  57 
31  30 
40  55 

15   ST 

i5  44  7 

58  4* 
«3  48  7 
»5  8  45 
JO  57  0+ 
7'  3tf'»rf- 


lialfibcir  fuir 
57'  30" 
7  '4  3' 
18  i  30 
io  45 
,496 
'13  43 
W.  N.  W.  N. 
N.bW. 
N,iE.iW. 
T.ibk  JO 


5074 

Ukehal{llid 
5'  30 

7  14  30 

8  3  JO 
40  45 
14  9' 
"3  47     , 
W.  N.  W. 
N.  bW.jl 
N.  iE. 


37.18 
S'-S 

96315 
J4165 


96351 
14615 
19.40 
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